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THE RIGID SUSPEN- 
SION BRIDGE AT 
LOSCHWITZ, SAX- 
ONY. 

BY ROBERT GRIMSHAW. 

The earliest sus- 
pension bridges— 
suggested probably 
by the vine trailing 
across from one tree 
to another on oppo- 
site sides of a stream, 
was characterized by 
extreme lateral and 
vertical flexibility. 
As in instance after 
instance this was 
found to be a source 
of danger, engineers 
in successive suspen- 
sion structures en- 
deavored to give an 
element of stiffness. 

One method em- 
ployed by Roebling, 
at the Niagara wire 
rope bridge, was the 
addition of a wooden 
lattice girder; but 
this did not give suf- 
ficient stiffness to 
permit of the passage 
of railway trains at 
any but a slow rate 
of speed. 

About 1856 a rail- 
way was planned be- 
tween Hamburg and 
Harburg, crossing 
the River Elbe twice, 
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with a width near 
Harburg of about 
1,000 feet of deep 
water and 2,000 feet 
in all. At that time 
the erection of piers 
in deep and rapid 
rivers with sandy 
bottom was deemed 
risky and unsafe, and 
as the cantilever 
principle had not yet 
been introduced, the 
bridging of the deep 
portion of 1,000 feet 
span was planned to 
be effected by a sus- 
pension bridge. (It 
may be noted that 
afterward girder 
bridges have been 
constructed both at 
Hamburg and at 
Harburg, with piers 
only 100 meters = 328 
feet apart.) 

For stiffening this 
proposed structure it 
was recommended so 
to connect the chain 
with the roadway 
frame that each half 
formed a rigid beam, 
hung from one end 
on a pier and hinged 
at the center to its 
mate. As the bend- 
ing influence of the 
live load was highest 
(Continued on p. 248.) 
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THE SECRETS OF GERMANY’S INDUSTRIAL SUCCESS. 


Perhaps the most notable fact in the industrial world 
just now is the commanding position which is being 
won by the Germnan manufacturers and the rapid en- 
croachments which they are making upon the foreign 
trade of.other nations, and -particularly upon that of 
Great Britain. In taking note of this development we 
must remember that it is nothing new, that it is not 
the result of a sudden outburst of energy. It is merely 
the larger development, the coming of age, of a system 
which has been steadily at work in Germany for many 
years. Her industrial triumph, which has come as a 
surprise to the world at large, and with a rude, awaken- 
ing shock to Great Britain in particular, is no surprise 
to the German people themselves. In school and ecol- 
lege, in workshop and factory, by carefully planned or- 
ganizations at home and abroad, they have set in imo 
tion a system of industrial forces which are now work- 
ing out the desired results with mechanical regularity 
and precision. 

The German mind is essentially scientific and, me- 
thodical. It was these qualities that contributed 
largely to the signal triumph of the German arms in 
the memorable war of 1870. During the quarter of a 
century that has intervened since the close of the 
struggle and the consolidation of the empire, Germany 
has been applying the same scientific methods to the 
arts of peace ; and with such success that it begins to 
look as though her industrial armies were going to oc- 
cupy the broad fields of international commerce with 
the same resistless energy with which her battalions 
marched from Saarbruck to Sedan a quarter of a cen- 
tury ago. 

Germany owes her industrial success to her satan of 
scientific training in schools and colleges, to the close 
fellowship which exists between her factories and, her 
schools, and to her elaborate organizations for the 
control and development of commerce. 

That the scientific course in German schools was 
thorough and effective has always been well under- 
stood; but it has been reserved for a private letter, 
written by Prof. Ostwald, the distinguished German 
chemist, to his English friend Prof. Ramsay, to open 
the eyes of the world, and particularly of the English 
people, who are most nearly affected, to the practical 
use to which the scientific researches of their specialists 
are put by the German people. It appears from this 
letter that there is a close alliance between the German 
manufacturers and the universities and high grade 
technical schools. In the chemical industry, for in- 


stance, itseems that splendid inducements are offered 


to the graduates of technical colleges to enter the 
laboratories which form part of the equipment of the 
factories. These young men are engaged, not for the 
executive work of the establishment, but for purely ex- 
perimental work in the laboratory. They form a bri- 
gade of skilled inventors, who devote themselves to the 
discovery of improved processes and methods of manu- 
facture. 

Speaking of this system, Prof. Ostwald says : 

“ The research laboratory in such a work is only differ- 
ent from one in a university by its being more splen 
didly and sumptuously fitted than the latter. I have 
heard from the business managers of such works that 
they have not unfrequently men who have worked for 
four years without practical success; but if they know 
them to possess ability, they keep them notwithstand- 
ing, ani in most cases with ultimate success sufficient 
to pay the expenses of the former resultless years.” 

When we bear in mind that ‘‘there are often more 
than one hundred Ph.D.’s in a single manufactory,” 
and that this little army of qualified scientists is occu- 
pied solely in ‘‘inaking inventions,” we begin to un- 
derstand why it is that Germany is already pre-eminent 
in certain markets of the world, and it is likely to be- 
come so in others before long. Invention is no longer 
left to the unaided effortsof the well meaning, but often 
uninstructed, individual. . In the special laboratory 
there will be no long hours of fruitless search for an 
object whose supposed existence is based: pon ignor- 
ance of the first principles of physics or mechanics. 
In this admirable combination of the skilled theorist 
and the trained mechanic there is little left to chance; 
and the development of an art is carried on by the 
sure and logical process of experiment, invention, and 
design. 

Of scarcely less importance in German industrial 
economy is her elaborate system for the fostering and 
extension of trade. This includes the founding, in 
certain industrial centers, of chambers of commerce. 
These institutions are intended to deal with questions 
of home and foreign trade in the broadest possible 
manner. 

‘*There is no question connected with the develop- 
ment of trade interests, of manufactures, credit capac- 
ity of foreign countries, advantages to be obtained by 
treaty stipulations, injuries resulting from measures 
adopted by other nations in restraint of trade, which is 
not thoroughly discussed and carefully considered by 
the many German chambers of commerce scattered 
over the country. These bodies report to the minis- 
ter of commerce with regard to the influence and bear- 


jing of all such matters, as they are connected with 
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the commercial interests of the various localities, 
and by petition or otherwise they often secure action 
through their minister and the minister of foreign 
affairs which is of great advantage to then.” ; 

As the necessary counterpart of this organization at 
home. the-Germans are about to establish a system of 
commercial attachés, whose agents shall be specially 
trained for the service and shall form a recognized part 
of the national representation in foreign countries. The 
work of the attaché will be similar to that which is now 
embodied by our own consuls in their ‘‘ consular re- 
ports,” many of which, be it said, are admirable docu- 
ments and worthy of a wider circulation. He w1l fur- 
nish to the home government a statement in detail of 
the particular commodities which are required in his 
district, and will keep it informed of the volume and 
nature of the trade done there by competitors ; and, in- 
deed, he will report anv facts which might be of service 
for dissemination among the various local boards of 
trade above mentioned. 

Visitors to the Columbian Exposition at Chicago will 
remember the truly magnificent display that was made 
by Germany, and particularly the collection which 
figured so prominently in the Liberal Arts building. It 
was @ special effort, carefully planned and effectively 
carried out, and German foreign trade is feeling the 
stimulus of that costly display at the present moment. 

Our brief consideration of this subject suggests that, 
while it more immediately concerns the commercial 
supremacy of Great Britain, it has also a practical in- 
terest for the United States. In our future commercial 
development and expansion we shall certainly enter. 
into a most active competition with the two nations 
above mentioned. It is a question which we shall do 
well to ask ourselves, whether our native inventive- 
ness and mechanical skill should not be stimulated and 
rendered more efficient by such a triple alliance of 
science, industry, and organization as is now carrying 
Germany to the front by leaps and bounds. 


—_- i - 0 
The Serum Treatment of Leprosy. 


In the New York Medical Journal for January 18 
was mentioned a communication that had been made 
to the National Academy of Medicine of Bogota by Dr. 
Juan de Dois Carrasquilla in which he reported cases 
of leprosy that had been cured or much ameliorated by 
the use of an antileprous serum prepared by him. It 
was his second paper on the subject, and was presented 
before the academy on the 22d of last November; the 
first had been laid before the same learned body on the 
30th of August, 1895. By the courtesy of the academy's 
permanent secretary, Dr. Pablo Garcia Medina, the 
same journal has now received a copy of Dr. Carras- 
quilla’s third communication, made on the 24th of 
June, 1896. In it the author describes in detail his 
method of obtaining the antileprous serum and his 
mode of employing it. These we can indicate only 
in outline. He first bleeds a leper, choosing an adult 
whose general condition is fairly good. The blood 
drawn varies in amount from a hundred to two hun- 
dred and fifty cubic centimeters. It is received into a 
sterilized vessel and carefully covered, kept away from 
the light, and, above all, kept perfectly quiet. In from 
twelve to twenty-four hours the superficial layer of 
serum, that only which is perfectly limpid, is removed 
with a pipette. If it has to be kept for some time be- 
fore it is to be used, it is passed through a layer of 
powdered camphor contained between two layers of 
cotton, to preserve it, and it is kept away from light 
and heat. 

Thus prepared, the serum is injected into an animal 
that is refractory to leprosy, preferably a healthy 
young horse in good condition. Ronx’s method of pro- 
cedure is enployed. In regard to this operation, says 
Dr. Carrasquilla, there are two points that are of the 
greatest importance and at the same time difficult to 
determine—the amount of serum to be injected at one 
time and the interval that should be allowed to elapse 
between the injections. His experience leads him to 
think that forty-five cubic centimeters is the proper 
medium dose, given at intervals of ten days. The 
horse is bled in from five to ten days after the last 
injection, preferably from the jugular vein. The 
Nocard-Roux process is followed for obtaining aseptic 
horse serum, and it is treated in exactly the same way 
as the human serum. 

The dose of the serum fof use on the human subject 
is from one to five cubic centimeters, according to the 
strength of the serum, the constitution, age, and other 
circumstances of the patient. the period of the disease, 
etc., given subcutaneously. The locality to be prefer- 
red for the injection is that bounded by the iliac crest 
and a transverse line passing just beneath the trochan- 
teric fossa, or, better still, just to the outer side of the 
trochanter major. reat care must be taken to make 
sure that the serum has not undergone any septic 
change. A full day should intervene between the in- 
jections. Febrile reaction follows in all cases, and the 
injection should not be repeated until this has subsid- 
ed. Dr. Carrasquilla gives many other details, which 
we have not space to mention, and proutises to pubtish 
further reports of results. 
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The Death of Lilienthal, 

The following letter appears in Nature of recent date: 
C. RUNGE. 

Dear Sir: You are right in presuming that I can 
give you details referring to Otto Lilienthal’s death, 
authentic as far as they ean be obtained. 

As early as the beginning of last spring, Lilienthal’s 
experiments had taken a new departure. He had 
gradually come to the conclusion that the surfaces 
employed by him were not sufficient. 

With a surface of twelve to fourteen square meters he 
could take sufficiently long flights to serve his purpose 
of observation and practice in strong, gusty wind, but 
he very rightly considered experimenting in a strong 
wind to be too dangerous, and with a light breeze 
about twenty square meters were found necessary, 
This enormous surface, however, could not be handled 
with the same certainty and exactness as the older 
wings, and as his system of steering consisted in shift- 
ing his weight within the surface upon which it was 
suspended, he had hit upon the simple expedient of 
placing two surfaces one above the other. 

This system promised from the beginning to be a very 
marked advance. In former days Lilienthal had tried, 
over and over again, to make small paper models that 
would soar like birds, and had always been disappoint- 
ed. Now this problem seemed to be solved. These 
two-story models, which resembled beetles rather than 
birds, soared in the most astonishing manner. He 
would let them off from the top of the artificial cone 
which he had erected at Lichterfelde, and they would 
take long and sometimes circuitous flights into the sur- 
rounding fields, and never showed the slightest tendency 
to take ‘‘ headers ”—a peculiarity very frequently hith- 
erto observed in soaring models. 

These experiments, therefore, seemed to prove that 
not only would a two-story surface be more easily steer- 
ed, because a definite shifting of the center of gravity 
to one side would have a more marked effect (since the 
lateral extension of the whole structure was little more 
than half of that formerly used), but would also show a 
greater stability, a result all the more to be expected, 
as the center of gravity of the system was placed more 
than a meter below the upper surface. 

Experiments, which were begun without loss of time, 
seemed to bear out this conclusion. Lilienthal appear- 
ed to have suddenly gained in power and in the faculty 
of shaping his motion at will. It seemed to be only a 
question of time or opportunity that the great step 
would succeed of describing a complete circle in the air 
(which always appeared to us to be the key to a definite, 
if not complete success), when the. disastrous accident 
occurred which has cost the bold experimenter his life. 

The following is, as nearly as I can remember it, the 
report of the mechanic who used to build Lilienthal’s 
wings, and to help him with his experiments. 

On Sunday, August 9, Lilienthal had gone out to the 
village Rhinow, where he used to practice on the bare 
sand hills in the neighborhood. Nobody was with him 
except his mechanic. The weather was exceptionally 
favorable, a light wind blowing from the east with a 
velocity of about 5—6 m. per second. 

Lilienthal had selected one of these new two-story 
surfaces, which, in a considerable number of trials from 
the artificial cone in Lichterfelde, had shown itself to 
be especially successful. He took one flight, by way of 
warming to his work, and then prepared himself for a 
second, and gave the word to his man to look at his 
watch and note the duration of the flight. The man 
saw him soar down until he was nearly above the foot 
of the hill, then suddenly a gust of wind set in, lifted 
him up to a height of 30 m. above the ground—accord- 
ing to his man’s estimate—and there he stood appar- 
ently motionless in the air. 

This was a frequent occurrence, and gave no cause 
for alarm at first ; but now the man saw how Lilienthal 
gradually lowered the fore edge of his wings more and 
more without obtaining the desired effect of getting way 
forward and downward. The man felt uneasy at this, 
pocketed his watch, and began to run toward the spot 
where his master was hanging suspended in midair. Sud- 
denly he saw the apparatus heeling over forward still 
more, and then Lilienthal came down with it with great 
force head foremost, rolled over once or twice after 
striking the ground, and remained motionless. 

When the man reached the spot, he found the appa- 
ratus much shattered, but Mr. Lilienthal apparently 
uninjured, though without consciousness. The local 
physician was instantly summoned and at first declar- 
ed that nothing serious had happened. Lilienthal was 
brought to the neighboring inn, and within two hours 
recovered his senses. He seems to have felt no pain, 
because he immediately declared he would soon get up 
and continue practicing. However, his arms and legs 
were lamed. It appears that his spine was fractured. 

The man left him to the care of the physician, and 
took the next train to town to fetch his brother. When 
the brother came he found that he had swooned again ; 
and he did not recover his consciousness until death 
set in, which occurred the same night. 

By publishing these lines the editor of Nature will, I 
think, fulfill a duty he owes the scientific world, as well 
as the memory of a man who, throughout his toilsome 


life, applied his rare energy, courage, and ability to the 
solving of a problem which has hitherto baffled the in- 
genuity of all modern engineering. 

Lilienthal, who was a successful engineer and manu- 
facturer, had not lived to see his forty-eighth birthday. 
He leaves a widow and three children. 

Berlin, August 24 A. DU Bois-REYMOND. 

na cd Ga a 
The Bids for the Three New Battleships. 

There is matter for congratulation in the fact that 
there were five separate bidders for the construction of 
the three first-class battleships recently authorized by 
Congress ; for it proves how rapidly the shipbuilding 
facilities of the United States are developing, compared 
with what they were when the reconstruction of the 
navy was first begun, now some thirteen years ago. 
The fact that a firm should put in a bid to build an 
11,325 ton battleship is evidence that its shipbuilding 
plant must be thoroughly up to date and capable of 
turning out the heaviest and highest class of marine 
work. 

Itis noticeable that the bids approximate very closely, 
there being but $85,000 difference between the highest 
and lowest figures, as against a difference of $285,000 in 
bids for the Oregon class of battleship in 1890; which 
goes to prove that our leading firms have acquired 
familiarity with this difficult class of construction, and 
have no unforeseen contingencies to provide against. 
Another noteworthy fact is that the cost of, building a 
first-class battleship is greatly reduced from what it 
was in 1890. This is shown in the case of the Cramp’s 
Shipbuilding Company, which is now offering to build 
an 11,325 ton ship for about half a million less money 
than they asked for the construction of a 10,288 ton 
ship in 1890; the figures being $3, 180,000 for the Indiana 
of 10,288 tons in 1890, and $2,650,000 for the new ship 
of 11,325 tons in 1896. 

The contracts were awarded as follows: One to the 
Newport News Dry Dock and Shipbuilding Company 
for $2,595,000; one to the Union Iron Works, of San 
Francisco, for $2,674,950 ; and one to William Cramp & 
Sons Ship and Engine Building Company, Philadel- 
phia, for $2,650,000. Other bidders were John H. 
Dialogue & Sons, Camden, N. J., $2,661,000, and the 
Bath Iron Works, Bath, Me., $2,680,000. The Union 
Iron Works secures one of the ships by virtue of an al- 
lowance of 4 per cent, which is made to cover the cost 
of transporting materials of construction across the con- 
tinent. 

The new warships will embody the best features of 
the three types of battleships already built or building 
for the navy, viz., the Indiana, the Iowa and the Kear- 
sarge. They will have the heavy armor of the Indiana, 
the high freeboard and weatherly qualities of the Iowa 
and the powerful rapid fire battery of the Kearsarge. 
It will be noted that the 8 inch guns of the Indiana 
and Kearsarge type are wanting, but as an offset to this 
the new ships will carry a powerful battery of fourteen 
6 inch rapid fire guns; and, while many admirers of 
our present ships will regret the absence of the 8 inch 
guns, it must be admitted that the change is in agree- 
ment with modern practice, and that it is warranted by 
the effective work done by the heavy rapid fire guns in 
the late Japanese war. 

The general dimensions and principal features are : 
Length on loadwater line, 368 feet; beam, extreme, 72 
feet 2:5 ; freeboard, forward, 19 feet 6°9 ; freeboard, aft, 
13 feet6; normal displacement, 11,325 tons; mean 
draught normal displacement, 23 feet 6; indicated horse 
power (estimated), 10,000; speed in knots an hour (esti- 
mated), 16 knots; normal coal supply, 800 tons; and 
total bunker capacity, 1,200 tons. 

The main battery consists of 4 thirteen inch and 14 
six inch rapid-firing breech-loading rifles, and the sec- 
ondary battery of 17 six pounder and 4 one pounder 
rapid fire guns, 4 machine guns, and 1 field gun. Four 
above-water torpedo tubes are placed two on each 
broadside, amidships, and will fire through an arc of 
60 degrees. 

The main turrets for the 13 inch guns carry 15 inches 
of Harveyized armor, and the6 inch battery, of which 
four guns are mounted onthe upper deck and ten on 
the main deck, is protected by six inches of the same 
armor. The waterline belt of Harveyized steel will be 
716 feet deep and 16% inches thick. The protective 
deck will be 2% inches thick and will be continuous 
from stem to stern. The engines will be of the usual 
triple expansion marine type, and steam at 180 pounds 
pressure will be supplied by eight large single-ended 
boilers. 

There will be no speed premiums; but a penalty is 
imposed at the rate of $25,000 for each quarter knot that 
the ship falls below the contract speed of 16 knots an 


hour. 
ri 


A MEDAL, called the Neumayer medal, will be con- 
ferred soon by the Berlin Geographical Society on 
persons who have distinguished themselves in geogra- 
phy or meteorology, in honor of the seventieth birth- 
day of Prof. George Neumayer, who, after having been 
director of the Melbourne Observatory, has since 1870 
been at the heaa of the Marine Observatory at Ham- 
burg. 
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How Roquefort Cheese is Made. 

It is supposed that hundreds of years ago the south 
of France was disturbed by volcanic eruptions, which 
slit up the ancient granite rock, causing streams of lava 
to flow from them. The new surface consists of basal- 
tie rock, which in its turn was fissured by eruptions 
and thrown up on a mountain range. The whole of 
the interior of a mountain was thus formed into caverns 
and caves, which belch forth hot sulphurous springs. 
It is here that the celebrated Roquefort cheeses are 
made. 

The village of Roquefort is situated on the Mountain 
Larzac, which is about twenty-five miles in length and 
nearly 3,000 feet high. It consists chiefly of limestone, 
covered with sufficient pasture to feed the 300,000 sheep 
kept for their milk. The caves, teing formed by the 
displacement of rocks, consist of an intricate labyrinth 
of open spaces and passages connected with each other 
and with a subterranean outlet. A cool current of air, 
therefore, always of the same humidity and tempera- 
ture, flows in a never interrupted stream through the 
caves. 

There is nothing in the milk or in the preparation of 
the cheeses that gives them that peculiar flavor and 
delicious mellowness for which they are so renowned. 
This is entirely effected by the method by which they 
are cured. 

When the cheeses are ready for treatment they are 
taken to the caves, and after being allowed to cool are 
carried to the salting room. They are rubbed with salt 
on one face and then piled on the top of each other 
until the cave is full. After standing for twenty-four 
hours or so, the reversed side is salted, and once more 
they are piled up as before. The cheeses have to be 
frequently reversed, in order that the moisture may be 
even throughout, and to develop the fungus which has 
previously been sown in the curd. 

In forty-eight hours the cheeses become viscous, and 
are rubbed with acoarse cloth. In the course of an- 
other two days the fungus will appear on the outside, 
in the form of a sticky paste. This is carefully scraped 
off with knives, together with a thin stratum of crust, 
and set aside for food. 

The cheeses are now sorted out; the most solid ones 
placed on the floor. In eight days’ time they become 
covered with a yellowish red mould, together with 
other minute vegetation, which is removed and given 
to the pigs. The scraping is continued until the 
character of the mould changes, showing that the curd 
has altered its condition, and announcing the comple- 
tion of the cure. Then they are again carefully scrap- 
ed and wiped, and wrapped in tinfoil, and are ready 
for the market. 

Roquefort cheeses have been cured for centuries by 
this process, and stand as a triumph of uneducated art. 
—Commercial Gazette. 

+0 
Protective Sounds and Colors, 

In the July number of Natural Sciexce, Mr. R. I. 
Pocock describes the stridulating organ in the Indian 
and African scorpions and argues that it is protective 
in character. He writes: ‘‘Since the organs that have 
been here described are equally well developed in both 
males and females, and appearin the young long be- 
fore the attainment of maturity, there is no reason to 
suppose that they are of a sexual nature, serving, like 
the chirrup of the cricket or the call of the cuckoo, to 
inform the one sex of the whereabouts of the other. If 
this were the case we should expect to find, first, that 
the organs were exclusively confined to one sex, or, at 
all events, better developed in it than in the other; 
and, secondly, that they put in an appearance either 
just before or simultaneously with the reaching of the 
adult stage. Again, in spite of the opinion of many 
authorities, who maintain that the existence of a 
sound-producing organ implies of necessity the exist- 
ence of an auditory apparatus in the same individual, 
we can only assert again that there is not a particle of 
evidence that either the large spiders or the scorpions 
can hear the sounds that their own stridulating organs 
emit. All the available evidence goes to show that in 
these groups of arachnids the organ is brought into use 
when its possessor is under the influence of irritation 
or fright, exactly as in the case of the rattlesnake’s 
rattle. Like the snake too, both the scorpions and the 
spiders are furnished with highly developed poison 
glands, and it is a well known fact in natural history 
that animals so gifted are frequently rendered conspicu- 
ous by bright and staring colors, so that they may not 
be destroyed by carnivorous creatures in mistake for 
other harmless and edible species. Nature, in fact, for 
purposes of protection, has labeled them with her 
poison badge; and apparently with the same end in 
view, she has supplied the rattlesnake and the large 
spiders and scorpions with a sound-producing appara- 
tus, which, when in action, serves as a danger signal to 
meddlesome intruders, warning them to beware of 
hostile interference.” 

On the other hand, it appears from experiments made 
by Mr. Frank Finn, says Science, that the lizard eats 
indiscriminately plain colored and bright colored but- 
terflies, the supposed protective coloring not being of 
use in this case. 


248 


Scientific American, 


[SEPTEMBER 26, 1896. 


THE RIGID SUSPENSION BRIDGE AT LOSCHWITZ, 
SAXONY. 
(Continued from first page.) 
in effect near the vertex, the hinge was placed consid- 
erably above the roadway frame. 

As far back as 1861* attention was called by Claus 
Koepcke, the engineer of the Hanoverian Railway, to 
the fact that the proposed hinge system was applicable 
to arched bridges, also; and three-hinged arches were 
recommended by him. Since then, a number of three- 
hinged arched iron bridges and roofs have been .con- 
structed ; a notable example being the roof of the 
Manufactures and Liberal Arts building at the Chicago | 
Exposition. The ‘‘Flora” horticul- 
tural establishment at Charlotten- 


rolled beams. The gapsin the U shaped flooring are 
covered by sheet iron, on which there is a sheeting of 
fir wood filled with asphaltum, which slopes from the 
center line of the roadway to the footways at each 
side, and carries an oak pavement in which is laid a 
double track electric railway. 

The footways are formed of two crossing diagonal 
layers of planks, borne by three lengthwise stringers 
resting directly on the U irons. 

The material of the bridge is chiefly Siemens soft 
basic steel, with a breaking strength of 51,000 to 64,000 
lb. per square inch, having 20 to 30 per cent elongation 
in 20 em. = 7°87 inches. The elastic limit comes be- 


burg, near Berlin, was the first roof 
example; and good instances of 
three-hinged suspension _ bridges 
are seen in the 80 meter = 262 foot 
foot-bridge at Frankfort-on-the- 
Main, one over the Tiber at Rome, 
and the 244 meter=800 foot Point 


—— 


Xi 


x) 


(it 
LU DX 


as f/\ 


bridge over the Monongahela at 
Pittsburg. 

More recently we have the Tower 
bridge over the Thames at Lon- 
don, the two side spans ot which, 
each 305 feet = 92 meters long, are 
each composed of two unequal sec- 
tions, one 188 feet = 57 meters and 
the other 117 feet = 35 meters, 
hinged at pillars and at center of 
length ; and the same system is ap- 
plied in Koepcke’s bridge between 
Loschwitz and Blasewitz, over the 
Elbe, just above Dresden. 

Although this bridge was design- 
ed only for ordinary street traffic, 
it would safely bear a double track 
steam railway. There isa carriage 
road 7 meters = 23 feet wide, and 
on each side a footway 2°06 meters 
= 6°75 feet ; the clear distance be- 
tween railings being 11°12 meters = 
36°5 feet. Provision is made to attach brackets 
to prolongations of the cross beams, outside of the 
girders, for the support of two additional footways, 
should these be demanded by increase of traffic. 

The center span is 14668 meters = 481 feet long, 
with a height of 24 meters=78°7 feet. The main 
chain is an inverted arch, the curve of which is an 
hyperbola having the vertex equation 

y = 1°871 4/40 x + x? 
x and y being the vertical and the horizontal co-ordi- 
nates respectively. 

Each side span is 61°76 meters = 202°6 feet. Their 
main chains are in circular ares with 375 meters = 1,230 
feet radius. Their bottom flanges are straight, and 
rise with a gradient of 0°0225. The vertex, with aver- 
age temperature, rises 0°608 meter or with 
an inclination of 0°0083. 

The side girders are connected at the 
abutments to loaded levers or anchors, 
each built in a room 105 meters = 344 
feet long, and transferring the pull of the 
bridge through four working points to the 
abutments, which it reaches at a depth of 
75 meters = 24°6 feet below the roadway. 

The constructive weight of each anchor 
is 225 tons;+ its load is in all about 1,535 
tons. 

As additional anchorage, the lower anchor 
frames are placed in niches of the abut- 
ments, the weight of which latter would 
effectually aid in holding down the struc- 
ture, even if the norma! bridge load (calcu- 
lated at 400 kilogrammes per square meter= 
82 lb. per square foot) should be trebled. 

As two railway trains, occupying the 
whole distance between girders, would load 
the bridge only to 480 kilograiumes per square 
meter, or 100 lb. per square foot; and as in 
case of widening the bridge to the extra 
outside footways 2 meters wide, on brack- 
ets, the constructive parts would have a 
load of only 50 per cent more than at pres- 
ent possible, it may be safely assumed that 
this bridge is safe beyond all possibility of 
doubt. The cross beams are laid diago- 
nally, and intersect each other ; one of each 
crossing pair having a height of 115 cm. =3°77 feet and 
the other of 94 cm. = 3°08 feet, so that their flanges are 
uninterrupted. To counteract the interruption of 
the webs of the wider beams, there are at each cross- 
ing four angle irons. Between every pair of wide 
cross beams there is placed, to divide the interstice 
to be bridged by iron sheets of inverted U section, 
a rolled I beam. To prevent rusting, this I beam 
rests on bars 2 cm. =0°787 inch square, laid along 
the middles of the wide cross beams and of the 


* See Civil Engineer and Arcbitect’s Journal of that year. 
+ All the tons here mentioued are metric, of 2,205 lb. avoirdupois ; the 
difference between these and our legal tons being unimportant. 


SPRING HINGE AT VERTEX 
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In the construction of the bridge there are intro- 
duced many innovations, the principal of which are: 

(1) Making the pillars part of the girders. 

(2) Using springs in the hinges. 

(3) Putting the center hinge at the level of the bot- 
tom member. 

(4) Using cross beams in net-like arrangement. 

(5) Taking the pull of the bridge with loaded levers. 

(6) The use of the ‘‘ bridge brake.” 

(1) All previous suspension bridges had masonry or 
iron columns to support the chains or girders ; as at 
Frankfort, Pittsburg, Wheeling, Brooklyn, Niagara, 
etc. In some cases (as at Rome, Italy) iron levers were 
used. But here the pillars form 
the back frames of the center gir- 
ders. This gives great stability 
against wind and centrifugal force 
(as proved during severe equi- 
noctial storms), and permits ex- 
pansion and contraction from load 
and from temperature changes. 
The pillars are supported by square 
swing blocks on rollers resting on 
cast iron bed plates, weighing 7,632 
kg. = 16,850 lb. each. The total 
movement of a pillar between the 
extremes of minimuin load in sum- 
mer and no load in winter is 7 cm. 
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tween 30,000 to 40,000 lb. per square inch, and the area 
reduction at the breaking point is 40 to 65 per cent. 

The bed plates on the masonry are cast iron, and the 
square blocks between them and the anchors, as well 
as those between the rollers and the pillars, are of cast 
steel. 

The foundation, which rests on solid gravel, has been 
made within sheet piling, the masonry is cement con- 
crete and quarry stone covered with sandstone. 

The total weight of iron and steel in the girders and 
anchors is 3,800°5 metric tons, which, together with the 
lead slag, wooden roadway and footways, with two sets 
of tramway tracks, gives a total weight of 6,708°7 tons. 

The total permanent load of the girders is 2,787°2 tons. 

This load of 2,787 tons, distributed over 270°2 meters 
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SPRING HINGE AT TOP OF PILLARS. 


= 886'5 feet, gives 10,316 kilogrammes per meter (=20,800 
Ib. per yard) run. 

The movable load is estimated as 736 lb. per square 
yard, or 8,968 lb. per yard run. . 

The maximum horizontal strain is 826 tons for each 
girder. 

The minimum stress caused by the bridge weight is 
1,158°6 tons, or 579°3 tons per girder. 

This bridge was built for the Saxon government, 
from the designs of Geheimerrath Koepcke and Mr. 
Manfred Krueger, the latter of whom was resident ‘en- 
gineer. The builders were the Marienhuette firm, of 
Cainsdorf, near Zwickau. 
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OF MAIN HINGE. 


The stone piers, which get but 
slight horizontal pressure from roll- 
ing friction, have the maximum 
vertical pressure of 1,090 tons from 
each of the four pillars. The bottom 
members of the side spans are kept 
in position by toes sliding length- 
wise in the pillars, and hence are 
held against lateral pressure, be- 
sides being braked against longi- 
tudinal vibration as described 
under (6). Internal spiral stairs give 
access to summits and bases, and, 
in fact, to all parts, of the pillars, 
for the purpose of inspection, 
painting, or repairs. 

(2) The use of springs in the hinges was suggested by 
the bad performance, in common suspension bridges, of 
pin joints, which have been in some cases found entirely 
immovable. An instance of this was discovered at the 
Tetschen bridge over the Elbe, when Fraenkel found 
all the deformations of the chains, whether by load or 
by temperature, to take place only by bending of the 
links, in consequence of which discovery the permissi- 
ble traffic had to be reduced. 

Now, while the halves of arigid suspension bridge 
may not be so flexible as a single chain link of a com- 
mon suspension bridge, the friction, if pins were used, 
might cause bending of adjoining parts of the girders ; 
especially as the pins must be of large diameter. 

The spring link principle * consists in 
producing at the joints pulling resistances 
in two crossing directions; hence care must 
be taken that the combination of stresses 
by direct pull and by bending do not ex- 
ceed certain limits. The angular motions 
in three-hinged arches or in three-hinged 
suspension bridges are caused more by tem- 
perature changes than by load variations. 

In this bridge the angular motions of 
each pillar, both sides of the vertical axis 
(the motionless point being nearly in the 
center of height of the pillar, or 12 meters = 


0°07 m. 

39°4 feet) is = 0°00588, or about 20 
12 m. 

minutes of are. 

The vertical motion of the vertex is 
therefore (the half span being 73°34 m. or 
240°5 ft.) 73°34 x 0°00583 = 0°42 m. ; or 21 cm. 
= 8°3 in. above, and the same below, the 
neutral position. 1°C.=1°8°F. change of 
temperature causes 45 mm. = 7; inch mo- 
tion at the vertex. 

The stress in a spring of the thickness d or 
the coefficient 6 of change of its length, ], 
in consequence of bending it to an are, w, 
may be found from the equation 

dw 


21 

Now the middle horizontal spring 1s made 
up of three parts: two side parts each of two plates of 2 
em. = 0°8 in. thick and 100 ecm. = 39°4 in. wide by 165 
cm. = 689 in. long, and amiddle part made of four 
plates of the same thickness, 54 em. = 21°3 in. wide and 
330 em. = 130 in. long; the cross sectional area being 
1,232 sq. cm. = 191 sq. in. ; the greatest tensile stress is 

therefore 

826000 kg. 
1232 

As the angular motion at the vertex is double that at 


* Published in the Zeitschrift of the Hanoverian Engineers’ Association, 
1889. 
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2 x 0°00583 x 8 
the pillars, we have 6 = = 0°000141 
2 x 330 

The coefficient of elasticity being about 2,000,000 kg. 
per square centimeter = say 28,446,000 lb. per square 
inch, this 6 corresponds to a change of tension of 
0°000141 x 2000000 = 282 kg. = 619°6 Ib., or to a change 
of #8? = 141 kg. = 309°8 lb. greater and less than the 
stress at the middle position. Therefore the tensions 
in the-horizontal spring at the vertex will vary between 
670 + 141 and 670 —141; or 811 and 529 kg. per square 
centimeter or 11663 and 8676 lb. per square inch. 

As the spring plates are not riveted together, and 
hence each one may bend separately, the difference in 
tensions in the uppermost and the lowermost fibers is 
only 14 of that above calculated ; the other 3 of the 
141 kg. being manifested as a difference of tensions, 
common to all constructions. There is, then, nothing 
risky in using springs or plates for hinges, as the mate- 
rials will sustain the bending without damage, the 
more so as the maximum temperature charges occur 
only at long intervals, and the changes caused by load 
variations are but a small proportion ot those caused 
by temperature changes. 

The double vertical plates in the center withstand 
the shearing stresses caused by loads passing that point. 
The springs at the abutments have but slight angular 
motion—that due to flexure of the side span girder by 
load variations, temperature changes being here with- 
out influence. 

Similar spring hinges have been applied to small can- 
tilever bridges in Dresden, to prevent lifting of the 
girder ends on the four points of support. 

(3) The vertex hinge has been put below the roadway 
surface to get thenecessary horizontal stiffness by mak- 
ing the roadway framework a nearly straight girder 
with uninterrupted flanges, connected by the cross 
beams, which here form the wind bracing. All other 
suspension bridges have the vertex considerably above 
the roadway, to get necessary vertical stiffness. Thus 
in these others the transmission of stresses through the 
vertex distorts the connecting members and causes 
injurious horizontal motions of the whole girder. 

Besides this, there is difficulty in making the hinges 
as single links (as in the Thames and Monongahela 
bridges) with pins, for heavy stresses, as the narrowing 
of the free space between the girders must be avoided. 
On the contrary, the total breadth of the plates form- 
ing the two main springs at the vertex of the Losch- 
witz bridge is 28 m. = 8°5ft., and besides these, there 
are also two horizontal plates under the roadway, con- 
necting the hips of the cross beams ; and a pair of ver- 
tical plates for carrying the vertical stresses caused by 
moving loads passing the center opening. Thus con- 
siderable additional stiffness in the roadway has been 
obtained. The diagonal cross beams take part of the 
lengthwise stresses ; while they also resist shearing ef- 
fects, such as those caused 
by the wind blowing un 
equally on the different 
halves of the girder. These 
connecting springs could 
only be applied by placing 
them below the roadway. 

(4) Transverse beams 
crossing each other diago- 
nally so as to make a hori- 
zontal lattice which stiffens 
the bridge against wind 
and passing loads were 
recominended as far back 
as 1860, in the Hannover: 
‘sche Zeitschrift; and in 
1861 in the Civil Engi- 
neer and Architect’s Jour- 
nal of January 1. 

The value of this brac- 
ing, together with the po- 
sition of the middle hinge 
at the level of the lower 
flanges, in the Loschwitz 
bridge, may be seen in the 
fact that its lateral motion 
during the passage of 
thirty-six men keeping step 
was but 045 mm. =, 
inch. 

Although special diagon- 
al bracing may be strong 
enough statically, the 
greater changes of length 
by tension and compres- 
sion in such special brac- 
ings, which ‘are, of course, 
weaker than the cross 
beams, increases the later- 
al flexure and hence the os- 
cillation period. The matter of oscillation of bridges is 
more appreciated of late years than tormerly, the con- 
viction gaining ground rapidly that horizontal vibra- 
tions are as injurious to durability as vertical ones are. 

(5) Loaded levers to counteract the push of an arch 
were applied to the street girder of the bridge over the 


Elbe at Riesa. The chains or cables of suspension 
bridges are usually anchored to the natural rock or 
confined in walled abutments ; but there is seldom any 
precaution taken to permit easy access to all parts of 
the anchorage system, which last has often been rapidly 
destroyed by rust. The anchors of the Loschwitz bridge 
are accessible in every part, so that their coat of coal 


‘tar can be readily inspected, and, when necessary, re- 


newed. The anchors bear, in addition to their regular 
load, the roadway, which covers them, and which is-of 
slag blocks on Monier plate, their ends being inserted 
into the walls. They cannot give way by any increase 
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MUNDAY'’S FEED WATER HEATER. 


of the bridge load within the limits of the bridge 
strength. 

(6) The bridge brake consists of clamps which oppose 
to the sliding or vibratory motion of various parts of a 
bridge a certain amount of sliding friction, regulatable 
by springs, by bolts and nuts or otherwise, and thus 
absorbing much of the vibration or other injurious 
motion. It is most successfully applied in the bridge 
here described. 

At a trial of the stiffness of this bridge a load of steam 
and horse road rollers, vehicles, etc., amounting to 
150 tons, caused a center deflection of but 9 millimeters, 
= ¥% inch, and acompany of soldiers marching over it 
in step caused scarcely perceptible vibration. 

+ 8 
AN ELECTRIC SELF-LOADING CAR FOR STREET 
CLEANING. 

Among the many novel applications of electricity 
one of the latest is that shown in the accompanying 
illustration, where it is utilized, through the medium 


ELECTRIC SELF-LOADING CAR FOR STREET SWEEPING. 


of an electric car, for sweeping up and carrying off the 
street refuse. The car is 8 feet wide by 25 feet long 
and 11 feet high. It is carried on two axles, and is fitted 
with the usual equipment of a trolley car. The brakes 
and the motor are placed above the wheels. The motor 
is connected by chain and sprocket gear to the driving 
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wheels and to the brush, the brush making five revolu- 
tions to one of the car wheels. The brush runs ina 
cylindrical case which is open at the top and the bot- 
tom, and it is arranged to work both ways, a reversible 
steel deflector being arranged above the brush. The 
car consists of an upper platform, in the center of which 
is a shelter or cab containing the motor, and a lower 
closed section into which the street rubbish is thrown. 
Its lower floor is formed in parallel sections, which are 
hinged transversely to the car, and by the operation of 
a lever can be opened for dumping out the refuse. The 
broom, which ordinarily, as shown in the illustration, 
is the full width of the car, can be extended to cover 
nearly the full width of the street if so desired. 

ln operation these cars are used in connection with 
manual labor, the sweepings of the gutters and sides 
of the street being thrown toward the center, where they 
are picked up by the car, which thus sweeps its own sec- 
tion of the road, and also takes the place of the refuse 
carts. 

The car is the invention of A. Jackson Reynolds, of 
Montreal, who states that when sweeping it travels at 
the rate of six to eight miles an hour, and that it car- 
ries refuse, snow, etc., out of the city at a cost of $2.50 
per mile. For removing snow a car specially wide and 
long is constructed ; and it is claimed that by running 
the car continuously during a snow storm there is no 
difficulty inkeeping astreet open. A self-loading car is 
now being built which will be one of the largest street 
cars in the world, being 844 feet wide and 45 feet in 
length. It will have a capacity for cleaning 25 miles 
of street without stopping. 

—~<>+-O > a 
AN IMPROVED FEED WATER HEATER. 

The illustration represents a heater in which troughs 
connected with the supply pipes distribute the water 
over tubes in thin streams ora thin sheet, within the 
shell of the heater, with whose upper portion steam 
inlet pipes are connected. The improvement has been 
patented by George'T. Munday, Brenham, Texas. On 
opposite sides of the interior of the shell are secured 
angle irons forming tracks, on which the tubes are re- 
movably supported by means of a supporting frame at 
each end. as shown in Fig. 1, and in the sectional view, 
Fig. 2, a transverse shaft of the frame carrying rollers 
which travel on the tracks. The tubes are open at 
their ends, to permit the free circulation through them 
of steam admitted to the heater, and extended above 
the tubes are troughs supported by the end frames, 
the edges of the troughs being serrated to cause the 
breaking up and fine distribution of water flowing 
from them, each feed pipe discharging into transverse 
troughs. Below thetubes is a wire cloth screen, also 
supported by the movable frame, designed to receive 
falling scale, and in the bottom of the shell is ap 
outlet blow-off pipe. When the tubes and troughs 
are to be removed from the heater, for cleaning. and 
the removal of scale, the 
head of the shell is taken 
olf and extensions of the 
angle iron tracks, as shown 
in Fig. 3, are connected 
with the ends of the tracks 
within the heater, the 
outer ends of the track ex 
tensions being supported 
in any desired manner, 
when the whole interior 
mechanism may be readily 
drawn out. It is designed 
with this heater to heat 
the water as nearly as 
possible to the temperature 
corresponding with the 
boiler pressure, and effect 
the rapid formation of 
scale, which may be re- 
moved with but little 
trouble. 
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Pror. WM. H. BREWER 
contributes to the Yale Sci- 
entific Monthly an account 
of observations during the 
past 45 years on earth tre- 
mors at Niagara Falls. The 
heaviest vibrations were on 
either side of and near the 
Horseshoe Fall. They dis- 
appeared in places in the 
soft shales below the lime- 
stone, although they were 
evident in the harder lime- 
stone and sandstones that 
occur amid these. Passing 
down along the gorge, the 
vibrations decreased in in- 
tensity, becoming too faint to be perceived between the 
suspension bridges, but increasing again on nearing the 
rapids. Persons living near the falls believe that cryr- 
tals are more common in the rocks there than elsewhere, 
the texture having been attected by the jar of the 
cataract, but Prof. Brewer finds no evidence of this. 


250 


Srientific American. 


[SEPTEMBER 26, 1896. 


Inventions, 

Mr. Horace L. Arnold, in the American Wheelman, 
is correct in saying that a great deal has been written 
to exactly define what constitutes invention. Some 
very skillful and ingenious minds say there is no such 
thing as invention, and others advocate the view that 
the simplest and most obvious combination of old and 
well known elements is an invention. One view makes 
nothing whatever an invention, and the other makes 
anything an invention and the proper subject of a 
patent in case it has not been “anticipated” by exactly 
the same combination. 

The courts are constantly called upon to decide 
whether the ‘‘subject matter” covered by the claims of 
a patent is an invention or the mere handicraft of a 
skilled workman, and sometimes the courts decide that 
what seem to be really intricate inventions are not 
inventions at all, or that extremely simple things are 
real inventions and fit subjects for patents. 

The point of view seems to be this: If the alleged 
inventor has done no more than a mechanic skilled in 
the art might do in the way of meeting the demands of 
the situation, he is not an inventor, he has not made 
an invention, and should not have a patent. But if 
what the alleged inventor has done was a stepping out 
of the beaten path, and required original thought, 
which may be defined as either finding new and better 
answers to old questions, or the first sufficient answer to 
anew question, then the result of his thought is inven- 
tion, and the fit subject for a patent. 

For illustration, take a cycle frame of the now uni- 
versally adopted ‘‘diamond” pattern, made of tubing. 
The use of tubing could never have been the subject of 
a patent, because any skilled mechanic knows that a 
large hollow thing is stronger and stiffer than a small 
solid piece of the same weight. But had the ‘‘ diamond” 
frame been brought out complete, all at once, by one 
designer in its present form, that arrangement of frame 
members would have been an invention, and might have 
been made the subject matter of one of the most valu- 
able patents ever issued. In fact, the ‘‘diamond” de- 
sign for a cycle frame was of slow growth, 
and the outcome of successive approxima- 
tions. Even so, it seems quite likely that 
had the man who was first to combine these 
preceding approximations, and produce ex- 
actly the now universally used form of the 
diamond frame, applied for a patent, he 
would have had it issued to him and it 
might have been sustained by the courts, 
and every cycle made might now pay a roy- 
alty to the lucky Coventry man who, it is 
said, was the first one to show the diamond 
frame. 

I have said that the courts are continually 
called upon to decide what constitutes an invention, 
and some of these decisions are evidence of very clear 
thinking on the part of the judges presiding. Often 
several judges sit together on a case, and they are not 
always unanimous in conclusions; the decision goes 
with the majority, one of whom writes all the consider- 
ations and premises and influencing circumstances 
which lead the majority of the judges to their decision, 
and this goes on file and into print as the opinion of 
the court in the matter. Sometimes where the decis- 
ion is not unanimous a dissenting judge writes a little 
dissenting opinion, and that is printed, too; but the 
dissenting opinion does not carry weight, although 
where all the judges concur the decision has a better 
front. 

In a very recent decision it was decided that the 
direction in which a little hole drilled in cast iron was 
inclined was a matter of invention, and properly the 
subject of a patent, even in the face of the fact of pre- 
vious unintentional use. The invention related to 
those gas fireplace logs which have asbestos moss on 
them and look, when in use, as if they were being 
burned, although the fire is really that of burning gas 
only. It is desirable that the gas flame should lie close 
to the cast iron fire logs, and that there should not be 
a little explosion when the gas is turned off. If the 
little holes through which the gas comes out of the hol- 
low cast iron fire log to be burned are drilled at asharp 
angle to the surface of the log, then the flame does lie 
close, and there is no explosion at the time of starting 
or stopping the fire. Yet, as the logs are half round 
and were laid on a driller table to have several rows 
of holes drilled in them, it had always been the prac- 
tice to drill part of the holesinclined and part at nearly 
right angles to the surface of the fire log. The inven- 
tion claimed lay in drilling all the holes at about the 
saine acute angle to the face of the fire log, with the 
outer opening of the drilled hole higher than the inner 
opening, which avoids the explosion and makes the 
flame lie close to the log, and gives more heating effect 
for the same amount of gas burned. 

At first sight it would seem that this was a very thin 
invention ; it was shown, however, that it was of com- 
mercial value, as making a better and more economical 
fire log, and it was held that the previous accidental 
drilling of angular holes lacking uniformity of angular 
direction was merely slovenly work, while the drilling 
of the holes all at about the same angle to produce cer- 


tain valuable results, and the gaining of these valuable 
results by this intentional uniform angularity of the 
gas jet holes, was invention, and to be considered the 
more meritorious because of its extreme simplicity. 

In general terms, if a new and valuable result is 
gained, no matter how simple and slight the changes 
made to gain the novel effect, the courts sustain the 
patent. It is hard to avoid the conclusion that there 
was original reasoning used to gain a new effect from 
very slightly modified well known means, and when, 
as is often the case, the new effect gained by such a 
slight change in old means is commercially valuable, 
the patent is almost always sustained. 

—_3+0>+o____—_- 
THE “CLIMAX” FOUNTAIN PEN. 

The illustration represents a new fountain pen 
which forms the subject of two recently issued patents. 
The pen is designed to write to the last drup of ink, 
without any liability to leak, and the flow of ink can 
be easily and instantly regulated to suit the writer or 
stoppedentirely, enabling the pen to be carried point 
down in the pocket with absolute safety. The chief 
feature of the pen is that, by means of a nozzle re- 
volving in a plug, the ink duct can be instantly shut 
or opened, the flow of ink increased or diminished, and 
all superfluous ink withdrawn from the nib of the pen 
and stored in cells or basins, where it remains perfectly 
air bound as long as the pen is out of use. The picture 
represents a sinall size of the pen, which is being intro- 
duced by the Climax Fountain Pen Company, of No. 
180 Broadway, Brooklyn, N. Y. As may be seen in 
the broken away section, when the nozzle is turned 
downward into the plug the ink duct is opened, and 
the ink is forced into the nib by air pressure; but when 
the nozzle is turned upward the ink duct is closed, and 
a reversed suction takes place by which the ink is 
withdrawn from the nib of both the pen and feeder. 
The feeder is so constructed that, when the flow is 
regulated, blotting and leaking are impossible, as 
hardly a drop of ink can be forced out, even by violent 
shaking. The inside shaft of the feeder has an auto- 


THE “CLIMAX” FOUNTAIN PEN. 


matically sliding valve keeping the ink always in fine 
flowing condition, and the pen, when necessary, may 
be washed without removing any single part, simply 
by holding it, point up, under the open faucet. Patents 
have been granted for this improvement in the United 
States and Canada, and other patents are applied for 
in England, Germany, France and Austria. 
San en i cn an 
‘Thomas Jefferson as Meteorologist.* 

The following items are extracted from notes furnish- 
ed to the editor by the gentlemen named below. Fur- 
ther interesting remarks on this subject will be found 
in articles by Mr. Alexander McAdie, published in the 
Popular Science Monthly, vol. xIv, p. 331, and in 
Weather Bureau Bulletin No. 11. 

Monticello (in Italian ‘‘ Little Mountain”), the home 
of Thomas Jefferson, is on the summit of Monticello 
Mountain, on the south side of the Ravenna River, in 
Albemarle County, and three miles southeast of Char- 
lottesville, Va. This mountain, which towers up more 
than five hundred feet above the general level, com- 
mands a magnificent view of all the country to the 
north and east. The birthplace of Thomas Jefferson, 
called Shadwell, named after the parish in London 
where his mother was born, is a couple of miles away. 

The general appearance of the Monticello mansion 
has undergone no alteration or change since Mr. Jeffer- 
son’s death. Thecentral portion consists of two stories, 
with a dome surmounting the center ; the wings are of 
one story and attic. 

Mr. Jefferson was one of the pioneer meteorologists of 
this country. He kept daily records of the tempera- 
ture and other important weather conditions during 
the greater part of his life ; he induced others in differ- 
ent parts of the country to make records simultaneous- 
ly with his own observations ; he collected and charted 
the results, and drew from them his own conclusions 
with regard to the character and movement of storms, 
etc. These conclusions were remarkably accurate, con- 
sidering the meager data at his command for such 
investigations. Photographs and engravings of Monti- 
cello show on the roof a part of his instrumental equip- 
ment, viz., the wind vane, the construction of which is 
very simiiar to the modern vane. The vertical rod 
supporting the vane projects down to the ceiling of 
the portico, to the lower end of which is attached an 


* By Fred. J. Randolph and Fred. L. Francis, of the Weather Bureau, in 


| the Monthly Weather Review. 


© 1896 SCIENTIFIC AMERICAN, INC. 


arrow that: indicates by its position on a lettered dial 
the direction of the wind at any moment, and this can 
be seen from within the house. Mr. Jefferson made 
and recorded his weather observations several times 
each day, and these were not neglected even during 
the performance of his most important and engrossing 
public duties. In Paris, during a time when his right 
arm was disabled, in consequence of a fall, his weather 
records were made with his left hand. Even during 
the exciting debate in Congress on the document which 
he had written, one of the noblest in the annals of the 
world—the Declaration of Independence—when he was 
writhing under the bitter criticisms with which it was 
attacked in some of its parts, his observations of tem- 
perature were continued. The record in his pocket 
memorandum book contains the following entries : 


PHILADELPHIA, 1776. 


H. Min. Deg. 
OAM 81% 
OP.M. @ 
OAM. 78 

40A.M. 78 
OP.M. 7% 
30A.M. 713 

30P.M. 76 

20P.M. 74 
OAM. 68 
OAM. 724 
OPM. 76 
OP.M. 73% 


For his temperature readings Mr. Jefferson used a 

pocket thermometer. 
+0 
Work Spent in Pressing Pedals. 

In a recent communication to the Paris Académie 
des Sciences, says Engineering, M. Bouny gives par- 
ticulars of a series of experiments made to determine 
the power exerted in propelling a bicycleat different 
speeds. The method adopted was to take an auto- 
graphic record of the total force exerted on the pedal 
throughout a complete revolution. To this end a disk 
was mounted on the bicycle crank concentric with the 
pedal pin. The pedal itself was mounted on stiff 
springs, and points fixed to it traced curves 
on the disk already mentioned. If no pres- 
sure was exerted on the pedal, these latter 
curves were simple concentric circles ; when, 
however, the rider began to work, the springs 
on which the pedal was mounted yielded 
proportionately to the pressure applied, and 
the curves then drawn showed by their de- 
viation from the circular form the value of 
the force applied at any part of a revolu- 
tion. One of the pointers in question meas- 
ured the force applied in a direction perpen- 
dicular to the plane of the pedal, while the 
other showed the pressure applied parallel 
to this plane. The latter is by no means an insig- 
nificant quantity, as all good riders shove their pedal 
forward as well as down. The angle the pedal made 
at any moment with the crank was also automatically 
recorded. 

An examination of the diagrams thus obtained 
showed, in the first place, that there was no absolute 
dead point, such as occurs with an ordinary connecting 
rod and crank motion, and, secondly, that there is 
always some pressure on the pedal during the rise, the 
negative work due to which has to be subtracted from 
that done during the down stroke to obtain the net 
amount used in propulsion. The experiments were 
made at speeds ranging fron 105g to 2114 miles per hour, 
the machine being run on a wooden racing track. The 
results, reduced to even English measures by means of 
a formula of interpolation, were as follows : 

Work done per 


Speed. Semi-revolution. 
Miles per Hour. Ft. lb. 
10 18°58 
1056 20°96 
12°5 33°98 
15:0 47°50 
17°5 5675 
20°0 63°62 
2144 66°08 


It will be seen from the above figures that the aver- 
age pressure of the foot required on the pedal increases 
rapidly with the speed, being at twenty miles an hour 
nearly three and one-half times as much as at ten miles 
per hour. Unfortunately, the gear used is not noted by 
M. Bouny, and soitis impossible to deduce from the 
above figures the average tractive resistance of the ma- 
chine at the different speeds. Probably at the higher 
speeds named a large proportion of the total work done 
was expended in overcoming atmospheric resistance, 
and the run of the figures might be changed considera- 
bly if the trials were conducted on a roughish road in- 
stead of on a smooth track. 

Deane a aE 


IMPROVED hygiene and sanitation have reduced the 
death rate in the German army from 6‘9 per thousand 
in 1870 to 2°4 in 1894. During the Franco-German war 
the French lost 23,400 men from smallpox, while the 
Germans, who had strictly enforced vaccination for 
thirty years, lost only 300 men from this disease. Since 
1873 only two soldiers have died from smallpox in the 
German army. 
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Sorrespondence. 


Dark Meteors. 
To the Editor of the SCIENTIFIC AMERICAN : 

In SCIENTIFIC AMERICAN of August 1 I read, under 
‘* Astronomical,” the observation of Prof. Brooks 
at Geneva, on July 22. I have the honor of informing 
you that the observation of dark meteors passing 
across the disk of the moon is not at all new in astro- 
nomical records. Already some yeats before Prof. 
Brooks I diseovéred the phenomenon on April 4, 1892. * 
This was announced in three papers in the Dutch 
periodical De Natuur, respectively dated January 3, 
1898; September 4, 1893; and January 8, 1894. 

Recently, I gave two papers on the subject, the first 
entitled “Observation de Météores Hors de lAtmo- 
sphére Terrestre” (Bulletin de la Société Belge d’As- 
tronomie, I, No. 8), May 31, 1896, and the other ‘ Mit- 
teilungen tiber Meteore,” in the Mitteilungen der Ver- 
einigung von Fremden der Astronomie und Kosmischen 
Physik, Jahrg. VI, Heft 8, redigiert von Prof. Foerster, 
director of Berlin Observatory.t 

Some elements of the meteor shower observed by me 
on September 13, 1895, across ths sun’s disk have been 
caleulated by Prof. Dr. Y. A. C. Oudemans, direetor of 
the Utrecht Observatory. 

The above named articles prove undoubtedly my 
priority on this subject. On the other side the ‘‘cosmic 
uieteors,” as I called them, have also been observed, on 
my suggestion, by Dr. A. A. Nyland, with the great 
Fraunhofer refractor of the Utrecht Observatory, by 
some other observers, who assisted me, and by one in 
Dutch India (isle of Lombok). 

I an, dear sir, yours faithfully, 
A. M. pu C. MULLER. 

Nymegen, Holland, September 2, 1896. 


Hunting the Kangaroo. 
BY GEORGE E. WALSH. 

Twenty and thirty years ago the visitor to Australia 
could see more kangaroos to the square mile than there 
are jack rabbits to-day, and it was literally impossible 
to avoid the cotintless flocks that swarmed over the 
whole island. With a good rifle he cotld take a posi- 
tion on a rock and shoot all day long, until tired of the 
monotony of the slaughter, or until some ‘told man 
kangaroo” became desperate at his killing and decided 
to turn the tables upon him. In those days men were 
paid liberally by the sheep owners to kill off the kan- 
garoos, and it is reported that one hunter would kill 
several hundred a day, and one man is known to have 
cleared $4,500, free of living expenses, in a single year. 

The visitor to Australia to-day discovers a decided 
change in many ways, but not more so than in the 
comparative scarcity of the kangaroo. He may reside 
on the island for a month or two and not get a sight of 
one of these queer looking animals. He is similarly 
disappointed as the visitor to Florida who expects to 
see alligators and diamond-back rattlesnakes crawling 
about every marsh and lagoot, making life actually 
dangerous and fearful. The conditions which the pio- 
heers in both places met and overcome no longer exist, 
and both Florida and Australia are so built up and 
civilized that the visitor must don the rough clothes of 
the hunter and hie himself to the desolate backwoods, 
far away from all towns and railroads, if he would find 
game worthy of his sporting blood. 

There are kangaroos in Australia in numbers suffi- 
cient to satisfy the most exacting, but they must be 
hunted up and their favorite feeding places be located 
by good guides. The sheep herders caused the crea- 
tures to be destroyed in such numbers, before they 
became of any commercial value, that they are now 
rarely found outside of the ‘‘ bush.” In some of the 
private parks and large estates a few semi-wild kanga- 
roos are kept, but they are protected so closely by laws 
that no one ventures to disturb them. 

About three hundred miles back from the coast, 
thousands of kangaroos can be found. A trip of one 
hundred and fifty miles back from Melbourne will take 
the hunter into a section of the wild country where 
good sport can be enjoyed. The country abounds in 
straggling bushes, with very few tall trees or woods to 
obstruct the travel; but the bushes, while in the open 
country, are tall enough to make good hiding places 
for the marsupials. They feed on the grass, roots, and 
leaves, and when startled by a hunter leap over the 
bushes as easily as a rabbit jumps over the tufts of 
grass. 

We left Sydney one bright afternoon with a party of 
four hunters and two guides, and started for the inte- 
rior to try a week at hunting in the Australian ‘‘ bush.” 
Hunting small and large game in the various States of 
the Union and Canada had brought its pleasure in 
times past, but the novelty of hunting kangaroo in 
their native ‘‘ bush” excited more feelings of pleasure 
and antisipation than we had felt for many years. We 
anticipated little danger, although our guides assured 


* These dark meteors were observed several times more by me, and also 
passing acroes the sun. 


+ Communicated by Prof. Foerster to the Astronomical Assembly at Ber- 
in, on May 26, 1896. 


us that the element of danger was always present in 
shooting these wild creatures. We were armed: with 
good rifles, hunting knives, horses, two good kangaroo 
dogs, and the various accouterments necessary for any 
good hunt. The dogs werea peculiar breed of large 
greyhound. They were much stronger and rongher in 
appearance than the ordinary greyhound, but they 
were equally as fleet and capable of running down a 
kangaroo in the open. They were powerful and fierce 
enough to attack the largest kangaroo, although the 
results of the battle were not always in their favor. 

Thus equipped for our journey, we took the railroad 
as far inland as we could, and then started across coun- 
try on horseback. The land was wild and rugged, 
overrun with strange plants and tree growths that 
attracted our attention by their. beauty and oddity. 
Beautiful birds fluttered over our heads, and hissing 
serpents disputed our passageway. Our guides, know- 
ipg the harmlessness of these reptiles, either passed 
therm without notice or hit them over the head with 
their strong riding whips. 

As we proceeded inland the country became more 
open, but more wild and desolate. The foot of man 
seemed never to have traversed these lonely wilds. 
Our first sight of a kangaroo was made on the second 
day out. While eating lunch in a quiet part of the 
country, the “bush” around suddenly seemed to be- 
come alive with animals. The heads of some strange 
creatures bobbed up above the bushes on every: side, 
and a peculiar tapping noise on the turf alarmed us. 
We were on our feet instantly, with rifles in hand, pre- 
pared to meet any kind of strange beast. Suddenly in 
front of us a succession of kangaroos passed, crossing a 
narrow opening so that we could secure a good glimpse 
of them. Our guides hastily raised their rifles and 
shot, but the rest of us were too disappointed to do 
anything. These diminutive creatures, scarcely three 
feet high, the famous Australian kangaroo! Why, we 
expected to see animals seven, eight, and possibly ten 
feet high, and to have our hopes dashed to the ground 
in this way completely demoraiized our hunting nature. 
Both natural history writers and hunters must have 
willfully lied when they described the kangaroo, or else 
our imaginations had stretched the dimensions to an 
unwonted degree. 

We were considerably reassured, however, a few mo- 
ments later, when our guides brought in two of the 
dead creatures, remarking : ‘t They’ll make good eatin’. 
Ever taste paddymelon ?” 

‘*Paddymelon! Aren’t they kangaroo?” we gasped 
in unison. 

“ Strangers that don’t know sometimes call ’em that ; 
but they’re only paddymelon. We've run across a 
flock of °em, an’ you can get some good shots at ’em.” 

This was our first lesson in Australian natural his- 
tory, and our guides gave us further valuable instruc- 
tion before the day was over. 

“Now you might be a-callin’ this creature a kanga- 
roo,” one of them said toward dusk, as he suddenly hit 
something on the ground with his whip, and then 
picked it up. The creature that he had knocked over 
was not more than a few inches long, but he was an 
exact imitation of all pictures we had ever seen of full- 
grown kangaroos. The well developed hind legs and 
tail, the peculiar head and ears, the pouch for carrying 
the young in front, and the dwarfed front paws, were 
all there. Magnified about twentyfold, and a perfect 
kangaroo would be produced. 

“ No, that ain’t nothin’ but a kangaroo mouse, and 
he ain’t what we’re hunting after no more than the 
paddymelon.” 

It may be of importance to mention just here that 
the kangaroo and the kangaroo mouse represent the 
two extreme types of Australia’s strange animals. 
Between these two extremes there are many other ani- 
mals with the same essential features and apparently 
differentiating from each other only by their size. The 
kangaroo is the largest of the whole class, and next to 
him comes the wallaroo, then the wallaby, then the 
paddymelon, a specimen of which we had before us, 
the kangaroo rat, and the kangaroo mouse. The bush 
wallabies and paddymelons furnish more general sport 
to the hunters than the kangaroos, for they are more 
plentiful and not so timid. They move about the bush 
with great agility, and resemble shadows more than 
animals flitting around. It is a true test of one’s skill 
to bring them down. During the next day or two we 
shot several of these animals, and prepared ourselves 
for the more exciting sport of kangaroo shooting. The 
dogs rather despised these smaller kangaroos, and did 
not offer to chase them unless they felt restive and 
sportive and needed exercise. 

The first kangaroo was sighted on the fifth day out, 
and he loomed up in the distance so suddenly that. we 
all made an exclamation of surprise. He was five hun- 
dred yards away, and our guides informed us that we 
could not approach much closer without startling him. 
We drew about one hundred yards nearer and then 
started to get sight on him. The first bullet flew a 
hundred feet wide of the mark, and the kangaroo was 
off in an instant with the speed of an express train. 

The next one we ran across we took the advice of 
our guides and raised the rifle to shoot over the crea- 
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tso on until the whole numbe: are done. 


ture, and then gradually lowered it until the distance 
could be accurately gaged. Instead of being alarmed 
at this, the creature merely looked up each time and 
then resumed his grazing. But suddenly the distance 
was properly gaged, and a bullet struck the animal in 
one of his fore paws. 

Such a wound does not by any means handicap the 
animal in running, but the pain of the wound seemed 
to paralyze him, for he circled around several times 
and struggled and rolled upon the ground as if mor- 
tally wounded. The two dogs rushed forward to 
pounce upon the game. Their deep baying close at 
hand brought the kangaroo to his senses, and placing 
himself -against a tree he waited for the onslaught. 
The hounds, expecting to find the animal nearly dead. 
plunged recklessly forward, and the foremost suffered 
as a consequence. With one sweep of his sharp, sickle- 
like hind claw, the old kangaroo nearly disemboweled 
him. The hound fell over with a yelp and expired in 
an instant. His companion stood at a safe distance 
and growled savagely. 

At this instant we appeared upon the scene, and see- 
ing so many enemies, the kangaroo suddenly turned 
and started off at a speed that no horse could attain. 
We raised our rifles and took a flying aim. Two bullets 
brought the creature to the earth dead. 

The hind legs of the kangaroo are powerful weapons. 
One long claw, hard as bone or steel and sharp as a 
knife at the point, gives the kangaroo an implement 
that can kill a man or beast with one blow. The front 
paws are not so strong, but an old fellow has strength 
enough in them to seize a dog and hold him ina help- 
less position. When chased into the water they will 
sometimes seize a dog and hold him under the water 
until dead. On land they will seize an enemy and hold 
him until the hind claws can cut him nearly in two. 

They are also good boxers, and when the natives 
attempt to kill them with clubs they dodge the imple- 
ment with all the skill of a professional pugilist, and 
unless the man is an expert he may get the worst of 
the encounter. Quite a number of hunters have been 
severely injured, and some killed, by attempting to 
corner a wounded kangaroo when enraged by a bullet 
wound. Itis much better to bring the animal down 
with the rifle bullet, and be sure that he is dead before 
approaching too close. 

The fleetest horse cannot keep pace with the larger 
species of kangaroos, but with a little tact the hunters 
are enabled to capture them whenever they are sighted. 
When the creatures are once started on a run, they 
will not swerve from their course, but continue straight 
onward, leaping over bushes, rocks, and all ordinary 
obstacles. The hunters generally station themselves 
in the line that the animals are most likely to pursue, 
and then wait until the dogs or the rest of the party 
start them up. Several flying shots can thus be ob- 
tained, and if one is accustomed to the work he will 
bring down one or more of the fine creatures. 
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Exposed Dry Plates on a Your. 

Exposed plates, and how shall we pack thein, is one 
of those troubles always with us when away from home 
on tour. Many are the methods which from time to 
time have been suggested, most of them more or less 
efficient. 

During last summer holidays having used what plates 
had been taken away, some of Belgiurn make were 
bought and used. Upon opening them out in the dark 
room, the careful inanner of packing employed was 
apparent. Each couple of plates were placed face to 
face, and wrapped uy in thin paper. The comfort of 
handling, both in unpacking and replacing exposed 
plates in this manner, was such that this method of 
packing our stock of plates when away from home has 
been followed with every satisfaction, and can be com- 
mended to any in doubt as to how to store them until 
home be reached again. 

It is simply.necessary on taking them out of the slides 
to dust them, place two face to face without anything 
to separate them, then wrap in thin brown paper, and 
Mark on each 
package in pencil the subjects the plates have been ex- 
posed on, and any other mark of identity thought ad- 
visable, then .put them twelve at a time in the ordinary 
boxes they were bought in, which may then be wrapped 
up in stc ut paper and fastened witn wax or string, and 
when home again they are ready to be dealt with in the 
ordinary manner.—The Amateur Photographer. 


0 
Foreign Bodies in the Throat, 

The difficulty of removing fish bones and similar ob- 
structions impacted at the lower end of the esophagus 
is well known, and various mechanical measures and 
appliances have been invented to deal with the diffi- 
culty. One of the most simple, however, and, as re- 
ported, one of the most effectual, is to administer to 
the patient a pint of milk, and forty minutes afterward 
an emetic of sulphate of zinc. The fluid easily passes 
the obstruction, and is, of course, rapidly coagulated 
in the stomach into a more or less solid mass, which, 
on being ejected, forces the obstruction before it and so 
effects its removal. 
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THE CALUMET AND HECLA COPPER MINE. 
BY WILLIAM P. KIBBIE. 

The Calumet and Hecla stamp mill, the largest of 
the kind in the world, is situated at Lake Linden, 
Mich. 

There are practically two mills in one, of eleven ball 
heads each, and having a capacity 
of 6,000 tons conglomerate per day. 

The metal is found deposited in 
the rock in all possible forms. The 
separation of the copper from the 
rock is effected by passing the 
stamped rock over a system of jigs, 
whereby the sand by its less spe- 
cific gravity is floated off into a 
steady current of water, and the 
copper, being the heavier, settles 
and falls through the sieves. One 
line of jigs succeeds another, over 
which in succession the copper, 
which has just passed through a 
previous set of sieves, is made to 
pass, and the sand, which is sus- 
tained in the water, is carried away 
by the current of water to the lake 
by a system of sand wheels and 
launders. 

The number of jigs and the ve- 
locity of the current are so regu- 
lated as to secure the desired sepa- 
ration, with very little loss of cop- 
per. The Evans ‘slime table is an 
important adjunct in copper wash- 
ing; its use in saving copper from 
the waste, that is, the small parti- 
cles, is pre-eminent. 

The head current of water com- 
ing from the stamp heads, in which float the light 
copper and fine dirt, is turned from the main launder 
into lateral ducts, which convey it to the large slime 
tables over whose conical shaped, slow-moving surface 
it is made to pass. 

The stamp mills and copper washing machinery used 
at the copper mines on Lake Superior have reached a 
high state of perfection. The advance which has been 
made in this region in this department of mining work, 
from the crude iron shod wooden stamps and hand 
buddles of an early day to the stupendous structures 
with their intricate machinery that now successfully 
perform the work, is certainly wonderful. The simple 
mill, wherein could only be crushed and manipulated a 
few tons of rock per day, and at a cost too great fora 
profit, has given place to those with a capacity of 5,000 
and 6,000 tons per day, wherein the manipulation is at- 
tended with but a tithe of the cost and difficulty which 
were inseparable from the earlier attempts. 

This work has been so perfected that thirty-three 
cents per ton would cover the entire cost of treating a 
ton of rock in the stamp mill. Perfect and systematic 
as the mechanical manipulations in copper mining have 
become, there is yet a waste of copper in the tailings. 
This waste varies from one-fourth to one-half per cent, 
and this in the aggregate product of the Calumet and 
Hecla mill, which stamps 4,000 tons of rock per day, 
average, represents a very impor- 
tant value at the end of each year. 

At the present time the Calumet 
and Hecla mill is stamping between 
4,000 and 5,000 tons of rock per day. 

The pumping engine Michigan, 
the largest in the copper country, 
has a capacity of 60,000,000 gallons 
every 24 hours. The engine is of 
the triple expansion pattern, has 
steam cylinders 18, 28% and 48 
inches diameter by 90 inches stroke, | 
and is capable of lifting 1,400 gallons 
at every revolution. Its height from 
base to summit is 56 feet. The dia- 
meter of the flywheel is 25 feet and 
its weight 30 tons. The founda- 
tion upon which the engine rests 
contains 912,000 bricks, 3,000 barrels 
of Portland cement, and 300 tons 
of granite cap stones. 

The big sand wheels are 50 feet 
in diameter, and have a lifting ca- 
pacity of 30,000,000 gallons of water 
each and 3,000 tons of sand every 
twenty-four hours. 

The sand from the mill carried 
out into the lake by a system of 
launders has made hundreds of 
acres of artificial peninsulas, while 
the lake itself, once a beautiful 
blue, is now dyed to a deep pink 
from the effects of the red con- 
glomerate. The yield of refined 
copper at the Calumet and Hecla mine to cubic fathom 
of ground broken, is 850 pounds; yield of mineral per 
cubic fathom of ground broken, 1,130 pounds; yield 
of refined copper per ton of rock stamped, 52°78 pounds; 
percentage of copper in stamp rock, 75 pounds average. 


ORE DOCKS OF THE CALUMET AND HECLA 


During 1895 the Calumet and Hecla mill treated on an 
average 4,000 tons of rock per day, which yielded an 


average of 5,000 tons of mineral per month. 


A conception cannot easily be formed of the tre- 
mendous displacement that is going on underground 
in this mine. Imagine a great trench two miles long, 


| 0 rere 


twenty feet wide and one hundred feet deep, and you 
may form some idea of the openings which the annual 
product necessitates. 

Many persons will wonder how long tbe mine can 
last with such a great production. But when they are 
told that the mine is at present, opened up thirteen 
years in advance of the stoping, they will cease to 
wonder. Besides this, they have territory as yet un- 
touched which insures thirty years more at the present 
rate of production. 

The Red Jacket shaft of the Calumet and Hecla 
copper mine is the deepest in the world. Imagine a 
great hole measuring 14 x 2214 feet inside the timbers, 
penetrating into the bowels of the earth, straight as an 
arrow, for 4,900 feet. This shade which has a capacity 
of four times that of the old shafts, is constructed after 
the following manner : 

The first cross cut which connects the shaft is ata 
depth of 2,106 feet, has a length of 1,553 feet, and inter- 
sects No: 4shaft at the 36th level. The second cross 
cut, at a depth of 2,290 feet, intersects the ‘‘ lode” at 
the 39th level, while the third cross cut intersects it 
again at the 42d level, at a depth of 2,463 feet. From 
the latter intersection the levels range 90 feet apart, and 
afford access to all parts of the mine. Each level has 
three openings at the shaft proper, which is the main 
entrance, while on the northwest and south sides the 


CALUMET AND HECLA STAMP MILLS. 


openings are made with a curve until they reach the 
main drift, at a distance of 175 feet from the shaft 
proper. 

The largest number of feet sunk in any one month 
was 6914, and in one week 17% feet, and the least num- 
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MINE. 


ber in a week was12 feet. Thecost of sinking averaged 
$25.70 per foot. 

The hoisting plant at the Calumet and Hecla mine is 
probably the largest and most powerful of its kind in 
the world. The great Superior engine which operates 
the hoisting drums at the Calumet branch develops 
4,500 horse power. The shaft of this 
engine is of steel, 16 inches in dia- 
meter, and the balance wheels, of 
which there are two, are 33 feet in 
diameter and weigh 40 tons each 
The engine is run to a speed of 55 
revolutions per minute. 

The other hoisting engines, of 
which there are ten, have a horse 
power of 2,000 to 3,500 each. Five 
of these are of the triple expansion 
patterns, and are monuments to 
the master genius Leavitt. 

The hoisting drums, around which 
the wire rope attached to the skips 
coils itself, are 30 feet in diameter. 
Electric indicators and bells tell the 
engineer when to start and stop 
the motion of the drum. At the 
Red Jacket shaft of this mine an 
endless wire rope measuring 9,800 
feet conveys the skips loaded with 
copper to the surface. 

From observations taken by the 
writer in the Calumet mine, it is 
found that the temperature in- 
creases only one degree in every 250 
or 300 feet of descent, and the in- 
crease is barely noticeable in the 
bottom of the mine, except in some 
shafts, and even then is not op- 
pressive, as is claimed. 

The exact temperature at the bottom of the Red 
Jacket shaft when the drilling machines are working is 
78 degrees, and when the machines are shut down, and 
have remained so for some time, the temperature does 
not exceed 81 degrees. 

True, there are places in the Calumet and Hecla 
mines where the thermometer registers 105 degrees, and 
even 108 degrees, but this is in the pump rooms at the 
eighth, sixteenth, twenty-fourth and thirty-third levels 
of Nos. 4 and 5 shafts, and this excessive heat is caused 
not by the internal heat of the earth, but by the big 
four inch steam pipe which carries the steam from the 
boiler house on the surface to the various pumps under- 
ground, even to the very last one on the line, 3,300 feet 
below the surface. 

A fact to which some will hardly give credence is 
that the temperature in these mines is lower in summer 
than in the winter time. 

oo 
Fruit as Medicine. 

Why for ages have people eaten apple sauce with 
their roast goose and sucking pig? Simply because the 
acids and peptones in the fruit assist in digesting the 
fats so abundant in this kind of food. For the same 
reason at the end of a heavy dinner we eat our cooked 
fruits, and when we want their digestive action even 

more developed we take them after 

dinner in their natural uncooked 

state at dessert. In the past ages 

instinct has taught men to do this ; 

to-day science tells them why they 

did it, and this same science tells 

us that fruit should be eaten as 

an aid to digestion of other foods 

much more than it is now. Culti- 

| vated fruits, such as apples, pears, 

cherries, strawberries, grapes, etc., 

contain on analysis very similar 

proportions of the same ingredients, 

which are about one per cent of 

malic and other acids, and one per 

cent of flesh-forming albuminoids, 

with over 80 per cent of water. 

Digestion depends upon the action 

of pepsin in the stomach. Fats are 

digested by these acids and the bile 

from the liver. Now, the acids and 

peptones in fruit peculiarly assist 

the acids of the stomach. Only 

lately even royalty has been taking 

lemon juice in tea instead of sugar, 

and lemon juice has been prescribed 

largely by physicians tq help weak 

digestion, simply because these 

acids exist very abundantly in the 
lemon.—Pop. Sci. Monthly. 
——_____ > e4-_____ 

The X Rays in a Patent Suit. 

In an action for infringement 
recently tried in England, the 
plaintiff submitted as an exhibit a ‘‘shadowgraph” 
of a box made with the Roentgen rays, to show that 
certain fasteners made by the defendants had the 
same function as those covered by the plaintiff's patent. 
—Illustrated Official Journal. 
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Refining Silver by Electrolysis. 

The electrolytic method for refining silver, which was 
devised by Mobius some time ago, appears to be in suc- 
cessful operation now at the works of the Pennsylvania 
Lead Company and elsewhere. The process is distinetly 
interesting on account of the new features which it in- 
volves. The silver to be re- 
fined is first treated by ordi- 
nary well known metallurgi- 
eal processes to reduce the 
quantity of other metals pres- 
ent (lead, copper, bismuth, 
etc.) to at most 2 per cent. 
It is then cast in sheets nea- 
suring 45 X 25 X 1°3 cm. and 
weighing 18—15 kilos. each. 
These serve as anodes. The 
cathodes are formed of thin, 
rolled sheets of pure silver, 
33 X 55 X 2em. in size. The 
electrolyte is a solution of the 
nitrate of copper and silver, 
to which 05 —1 per cent of 
nitric acid isadded to prevent 
the deposition of the copper. 
Four cathodes and_ three 
anodes are placed in each cell 
at distances apart severally of 
43 mm. The anodes are in- 
closed in muslin bags for the 
purpose of intercepting the 
undissolved matters which 
fall from them as the action 
proceeds. These consist of 
gold, bismuth, the principal 
portion of the lead (in the 
form of dioxide), and a little 
silver and copper. A sheet of 
woolen cloth stretched on a 
frame near the bottom of 
each cell catches the silver as 
it is removed trom the cath- 
odes by a mechanically moved wooden scraper. The 
intensity of the current emplayed is 18 amperes per 
square foot of cathode surface. The silver is collected 
from each cell at intervals of two days, the gold oncea 
week. The silver is washed with water and then melted 
in graphite retorts capable of holding 560 kilos. each, 
and is thus obtained of a fineness of 999—999°5. The 
residue of gold, etc., after being melted, granulated and 
treated with acid, gives gold of a fineness of 996—998. 
In the above process, care must be taken that the 
amount of copper in the electrolyte does not exceed 
45 per cent, as otherwise the silver is not obtained in 
a pure state —The Electrical Review. 

0 
THE PROVIDENCE HORSELESS CARRIAGE RACE, 

In the last issue of the SCIENTIFIC AMERICAN we gave 
an account of the first two heatsrun on the Narra- 
gansett Park track at Providence, R. I Owing toa 
severe storm which swept New England during the 
race week, the plans of the managers were upset and 


tric carriage maae the fastest five miles, covering the 
distance in 11:27. The prize money was reduced on ac- 
count of the five heats not being run. The first prize, 
of $900, was adjudged to the Riker Electric Motor Com- 
pany, of Brooklyn, N. Y.; the second prize, of $450, to 
Morris & Salom, of Philadelphia, Pa. The contest- 


- 


CALUMET AND HECLA SMELTING WORKS. 


ants were anxious to run tne other heats, in spite of 
the weather, but the management declined. The an- 
nouncement of the success of the electric carriages 
created some surprise, as it has been thought lately 
that motors using some form of petroleum were best 
adapted for horseless carriage use, and the electric mo- 
tor has been somewhat discounted. The electric car- 
riage has made a record for speed, and the great ease 
of controland the absence of noise and odor will com- 
mend it to those who are anxious to purchase horseless 
carriages, but whether they are adapted for long runs 
or not still remains to be proved. 

The entries were as follows (but in one case several 
carriages of the same make were entered under different 
names): Duryea Motor Wagon Company, Springfield, 
Mass. ; Morris & Salom, Philadelphia, Pa.; W. Lee 
Couch, New Brighton, Pa. ; Lewis Brown, Sawkill, N. 
Y.; J. Frank Duryea, Springfield, Mass. ; George H. 
Hewitt, Springfield, Mass.; C. Mayhew & Son, Sara- 


Electric Farming. 

The agricultural department of the Cornell Univer- 
sity reveutly published the results of some experiments 
extending over a period of six years, upon the éffect of 
the light of the electric arc lamp upon the growth of 
plants. 


There were two houses, both of which were 
exposed to sunlight during 
the day, and one of which 
received in addition the light 
from an are lamp during a 
part of the night. The arc 
lamps were inclosed in clear 
glass globes. It has been ob- 
served that the effects of the 
light of one inclosed in a glass 
globe are markedly different, 
the former in some _ cases 
proving injurious instead of 
beneficial to the plants. It 
was found as a result of these 
experiments that there was a 
decided beneficial influence 
on the growth of. lettuce, and 
that there ean no longer be 
any doubt as to its advan- 
tages in forcing this plant. 
With seed sown under ordi- 
nary conditions, and the 
young plants placed under 
the influence of the light after 
they are well established, will 
show marked improvements 
up to a distance of forty feet. 
One curious thing was 
noticed, that the effect of the 
shadow of a beain or rafter 
east by the electric light 
showed plainly on the leaves. 
It is stated in this report that 
Mr. Rawson, a fancy truck 
farmer near Boston, now uses 
the electric light in the com- 
mercial forcing of lettuce. He has three lamps of 2,000 
candle power each, which run all night. The hothouse 
covers nearly one-third of an acre. Mr. Rawson finds 
that he obtains a gain of five days per crop during the 
winter, which makes a gain of three weeks for the 
three crops during the winter. The gain from one 
crop, he estimates, is sufficient to pay the expenses 
of operating the electric lights during the whole 
season. 

Prof. Bailey’s experiments at Cornell confirm those of 
Mr. Rawson, as he states he finds many plants grow 
more rapidly when under the influence of the electric 
light at night. Among these are the daisy and the 
violet. He is convinced, he says, that the light can be 
used in forcing certain plants. 

io 0 oo 
X Hay Experiments in Japan. 

We have received froin Y. Yainaguchi and T. Mizuno, 

professors of physics, Daiichi K6t6 Gakko, Tokio, Japan, 


toga Springs, N. Y.; Riker Electric Motor Company. an interesting pamphlet containing numerous excellent 


THE PROVIDENCE HORSELESS CARRIAGE RACE—THE START. 


only one more heat was run, the winners being Mor- 
ris & Salom; the Riker carriage was only a few yards 
behind. 

The fastest mile was made by the Riker electric car- 
riage, the time being 2:18. The Morris & Salom elec- 


Brooklyn, N. Y., P. F. Olds & Son, Lansing, Mich. ;; half-tone reproductions of good Xriy photographs. 


and Fiske Warren & Company. 


The text isentirely in Japanese, but the pictures speak 


Great interest was manifested in the races, which] for themselves, and indicate a high degree of skill of 


were witnessed by 5,000 spectators. 
shows the carriages lined up for the start. 
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Our engraving|the Japanese investigators in this new branch of 


physics. 
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Science Notes, 

At arecent meeting of the Royal Meteorological Society 
a paper was read on ‘‘ Arctic Hail and Thunder Storms,” 
in which the author, Mr. H. Harries, stated that the 
commonly accepted opinion that hail and thunder 
storms are unknown in the Arctic regions is entirely 
incorrect. He examined one hundred logs of vessels 
which have visited the Arctic regions, and found that 
out of this number seventy-three showed that hail was ex- 
perienced some time during the voyage. Thunder storms 
were less frequent, but were experienced seven months 
of the year, being most frequent during August. 

The Albert Medal of the Society of Arts has been 
awarded, with the approval of the Prince of Wales, 
the president of the society, to Prof. David Edward 
Hughes, F.R.S., ‘‘in recognition of the services he has 
rendered to arts, manufactures, and commerce by his 
numerous inventions in electricity and magnetism, 
especially the printing telegraph and the microphone.” 
The council of the society have awarded silver medals 
to the following readers of mechanical and scientific 
papers during the session 1895-96: W. J. Dibdin, for 
his paper ‘on ‘‘Standards of Light;” A. A. Campbell 
Swinton, for his paper on ‘t Roentgen's Photography 
of the Invisible;” E. W. Moir, M.1I.C.E., for his paper 
on ‘Tunneling by Compressed Air;” and George 
Simonds for his paper on “ Bronze Casting in Europe.” 

‘* Observations have been made by Prof. Lloyd Mor- 
gan on instinct in young birds,” says Appleton’s Popu- 
lar Science Monthly, “ with a view to determine how 
far the activities involved in swimining, diving, run- 
ning, flying, feeding, bathing, etc., are instinctive or 
congenital, and how far the definiteness of this and 
other activities is a matter of individual acquisition. 
Other observations were on congenital and acquired 
timidity. They indicated that while the performance 
of the activities in question has a congenital basis, 
they are perfected by individual acquisition, and that 
there is no instinctive avoidance of insects with warn- 
ing colors, this seeming to be entirely the result of indi- 
vidual experience. No material support was afforded 
to the view that the instinctive activities result from 
the inheritance of what is individually acquired.” 

Huxley’s table on the ‘‘ Chemical composition of man 
of the average weight of 154 pounds” was for years the 
standard, but it has recently been superseded by a new 
one compiled by the Paris Academy of Sciences, says 
the Mining and Scientific Press. The table is appended : 


Elements. Pounds. Ounces. Grains. 
OXY Pets oi sas ccs cee ihees seandcaaeeces lll 8 0 
FYdrogen.......cccecececceccececeees 21 6 0 
Carbon........ 21 0 0 
Nitrogen...... ve 3 10 0 
Phosphorus...........-scceesceececes 1 2 88 
Calcium . c.s0.5-..ccie eesiesioeseeees 2 0 0 
Sulphur............... cece ee ceceeeeee 0 0 219 
Chlorine. 25. sis cic ee Sas eaeenteloe'e 0 2 47 
Sodium (salt)........ccecccceseee cove 0 2 116 
TROD 6 2e sss: cb bobe'e eo eceediee ee: vede 0 0 100 
Potassium...............605 0 0 290 
Magnesium. 0 0 12 
BUCA 6 os edeve deuce serene paaees 0 0 2 


The late Dr. Brown Goode made the following com- 
parison in a report of the United States National Mu- 
seum: ‘‘ There is not a department of the British 
government to which a citizen has a right to apply for 
information upon a scientific question. This seems 
hard to believe, for I cannot think of any scientific 
subject regarding which a letter, if addressed to the 
scientific bureaus in Washington, would not receive a 
full and practical reply. It 1s estimated that not less 
than 20,000 such letters are received each year. The 
Smithsonian Institution and National Museum alone 
receive about 6,000, and the proportion of these from 
the new States and Territories, which have not yet 
developed institutions of learning of their own, is the 
largest. An intelligent question from a farmer of the 
frontier receives as much attention as a communication 
from a royal academy of sciences, and often takes 
more time for the preparation of the reply.” 

At a recent meeting of the Philadelphia Academy of 
Natural Sciences, Dr. Charles 8. Dolley described a 
centrifugal apparatus, which he called a planktonokrit, 
for the quantitative determination of the food supply 
of oysters and other aquatic animals. By means of its 
use he 1s enabled to make a large number of plankton 
estimates in a day, and thus judge of the characters of 
given areas of water in connection with fish and oyster 
culture at different times of the day, states of the tide, 
varying depths, ete. The method employed is that of 
the centrifuge, an apparatus which consists of a series 
of geared wheels driven by hand or belt, and so 
arranged as to cause an upright shaft to revolve up to 
a speed of 8,000 revolutions per minute, corresponding 
to 50 revolutions per minute of the crank or pulley 
wheel. To this upright shaft is fastened an attach 
ment by means of which two funnel-shaped receptacles 
of one liter capacity each may be secured and made to 
revolve with the shaft. The main portion of each of 
these receptacles is constructed of spun copper, tinned. 
When caused to revolve for one or two minutes, the 
entire contents of suspended matter in the contained 
water is thrown tothe bottom of tubes properly placed, 
from which the amount may be read off by means of a 
graduated scale. 


Annual Report of the Commissioner of Patents 
for the Fiscal Year 1895-96. 


DEPARTMENT OF THE INTERIOR, 
UNITED STATES PATENT OFFICE, 
WASHINGTON, D. C., September 5, 1896. 
Sir: I have the honor to submit the following re- 
port of the business of the United States Patent Office 
for the fiscal year ending June 30, 1896: 


RECEIPTS AND EXPENDITURES. 


Receipts from all sources were........ ... seeceeseee $1.307,090 30 
Expenditures (including printing and binding, sta- 

tionery, and contingent expenses)................ 1,097,368 85 

SUPPlUB. i.05 60 vieseeienvacesvsceecs cued cates $209,721 45 


BALANCE IN THE TREASURY OF THE UNITED STATES 
ON ACCOUNT OF THE PATENT FUND. 


PUNE 30, 1895 5 ocio:danccd vincins Se cencdedes, we ele eee eek $4,566,757 73 
JUNE B05. 1896 5 6 oss se sieis 6b ee BS ores we iete ete Tasace saws Geese 209,721 45 
Ota oc ccinasiss cannes Wass enah Weset neon sexe ns $4,776,479 18 
Number of applications awaiting action on the part 
of the office on July 1, 1896........ cccecsee cesceee 8,943 
COMPARATIVE STATEMENT. 
Date. Receipts Expenditures. 
Juue 30, 1890 $1,847,208 21 $1,081,173 56 
June 30, 1891 1,302,794 59 1,145,502 90 
June 30, 1892. . 1,268,727 85 1,114,134 28 
June 30, 1893 1,288,809 07 1,111,444 22 
June 30, 1894 . 1,188,528 18 1,043,982 38 
June 30, 1895 . 7 1,195,557 07 1,038,166 08 
June 30, 1896........ 1,307,090 30 1,097,368 85 


Applications for Patents, | q. 


including Reiaaues, Deé- pplications Awaiting Ac- 


Date. A ion on the Part of the 
° signs, Trade Marke, La- 
bels, and Prints. Office. 
June 30, 1890 43,810 6,585 
June 30, 1891 48,616 8,911 
Jane 30, 1892.. 48,544 9,447 
June 30, 1893.. 48,589 8,283 
June 80, 1894 . 206 7,016 
June 30, 1895 . 41,014 4,927 
June 30, 1896 20 8,943 


Summarizing these tables, there were received in the 
fiscal year ending June 30, 1896, 41,660 applications for 
patents, 1,641 applications for designs, 84 applications 
for reissues, 2,460 caveats, 2,064 applications for trade 
marks, and 171 applications for labels. There were 
22,791 patents granted, including reissues and designs; 
1,782 trade marks registered, and 11 prints registered. 
The number of patents which expired was 11,466. The 
number of allowed applications which were by opera- 
tion of law forfeited for nonpayment of the final fees 
was 4,014. The total receipts were $1,307,090.30; the 
receipts over expendituesr were $209,721.45; and the 
total receipts over expenditures to the credit of the 
Patent Office in the Treasury of the United States 
amount to $4,776,479. 18. 


CURRENT WORK. 


On the 30th of June, 1896, all but four of the examin- 
ers had their work within one month of date, two were 
between one and two months, and the other two were 
between two and three months fromdate. At the close 
of the fiscal year there were 8,943 applications awaiting 
action on the part of the office. Very respectfully, 
your obedient servant. JouN 8S. SEYMOUR, 

The Secretary of the Interior. Comnuissioner. 

8 
The Function of Hair. 

‘“‘A highly interesting paper on ‘The Function of 
Hair,’” writes the Vienna correspondent of the Lancet, 
‘thas been read by Prof. Exner at a meeting of the 
Medical Society. He said that writers have hitherto 
occupied themselves mainly with speculations on the 
circumstances which have led to man becoming denud- 
ed of his hairy covering. The hairs, however, are not 
only degenerated organs, but have also to fulfill some 
functions. There is a group, such as the eyelashes and 
the eyebrows, for instance, which are sensorial organs, 
possessing tactile functions, and, moreover, serve as a 
protection to the eyes. In places where two integu- 
mentary surfaces are in contact they act as 
rollers and facilitate the gliding of the integumentary 
surfaces on each other. A third function of the hairs 
consists in the equalization of surface temperature. 
There is no doubt that the hair of the scalp protects 
the head against external cold and also prevents the 
loss of heat through the very low thermal conductivity 
of the hair cylinders and of the cushion of ar inter- 
mingled with them.” 

+o +0 
National Academy of Design. 

The fifteenth annual exhibition of this veteran insti- 
tution is to be held in this city on November 23, and 
closes December 19, next. Only the work of living 
artists not previously shown in New York or Brooklyn 
will be on exhibition. 

In connection with the academy is the Department 
of Schools, beginning October 5, 1896, and ending May 
15, 1897, where several branches of art are taught by 
some of the best artists. The president is Thomas W. 
Wood, and the secretary J. Carroll Beckwith. Of the 
artists on the council may be mentioned such names as 
Walter Shirlaw, J. G. Brown, Frederick Dielman and 
F. S. Church, 
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Cycle Notes, 

Prof. Roentgen, the discoverer of the X rays, is a 
cyclist. 

A French peasant has made a wooden bicycle in which 
even the nails are made of wood. 

One of the largest bicycle concerns in the United 
States will adopt the chainless wheel for an 1897 model. 

A tire has been invented in which feathers are used. 
It is contended that when a puncture occurs, the first 
tendency is for the down to be carried up into the 
puncture by the pressure of the air on the inside. 

T. Edge has just broken the English 1,000 mile bicy- 
cle road record by traveling from Land’s End to John 
o’Groat’s and back to Forfar in four days nine hours 
and nineteen minutes. This is fourteen hours better 
than the previous record. 

Part of the Paris horse market has been set aside for 
a public bicycle market, which will be held once a 
week. The track used to show off the horses will also 
‘be used for the trial of the machines. AJl bicycles sold 
in the market will pay a tax of ten cents to the city. 

Consular Agent Mertens, at the port of Valencia, 
Spain, reports to the Department of State that the 
ladies of Spain are taking up bicycling, and he thinks 
this will help in removing that barrier which prevents 
them from going out unless attended by some responsi- 
ble duenna. American wheels are unknown in Spain, 
though an inferior French machine called ‘‘ L’Ameri- 
caine” and bearing a spread eagle with the United 
States coat of arms is extensively advertised. There is 
said to be a good chance for our wheels in Spain, as 
Germany is barred out by tariff discriminations and 
the French and English wheels are unsatisfactory. 

The bicycle track in Moscow is one of the best in 
Europe, says the Bicycling World. It is one of the 
most modern things about the old Russian capital, and 
is situated on the plain of Hodinsky, where the recent 
great loss of life occurred. The track is 600 meters, less 
than three laps to the mile, all of cement, with steep 
banking at the turns, and a system of electric timing 
which, indifferently successful at Paris, works like a 
charm in Moscow. There are more than 4,000 cyclists 
in the city and two large clubs. The development of 
cycling in Russia is- wonderful, considering that the 
roads are horrible—rutty, stony, hilly, and frequently 
covered with the miserable pave, that despair of 
European wheelmen. 

There is evidence to show that the ball bearing was 
invented at the works of Messrs. Boulton & Watt 
somewhere about the year 1760. Its inventor was John 
Wyatt, a native of Weeford, near Lichfield. Wyatt, it 
is said, tried hard to solve the problem of cutting files 
by machinery, but failed. He was more successful with 
a spinning machine, in whichsomeclaim he anticipated 
Arkwright and Hargreaves, and even more successful 
with a compound lever weighing machine. Lack of 
capital led to financial embarrassment, and drove him 
to Boulton & Watt’s shops, which were then a kind 
of refuge for inventors in distress. It was there he de- 
vised the ball bearing. For more than a century the 
ball bearing was practically neglected. A_ short 
pamphlet narrating Wyatt’s achievements was pub- 
lished by Hamilton, Adams & Company in 1885. 

In the last British consular report from Venice it is 
said that cycling has spread through the province 
with wondertul rapidity. The wide and smooth roads 
which exist in North Italy and which are carefully 
maintained in a good condition at the expense of the 
state are covered with cyclists. Bicycles and tricycles of 
English make are considered the best, and would be 
naturally preferred, but for the lower prices of ma- 
chines manufactured in Italy, or those coming from 
Austria and Germany. Most people prefer, for economy’s 
sake, to buy thecheaper ones. There would be a field 
there for low, very light machines at a moderate price, 
as well as for practical cycle boats or water cycles, of 
which there are none in use so far. There are no cy- 
cles propelled by steam, oil, or electricity, and no horse- 
less carriages in the district. The vice consul thinks 
that there will be an opening for the sale of machines, 
and also in establishing lines for the conveyance of par- 
cels and passengers in horseless wagons and carriages. 

The nuisance of the gongs which youthful wheelmen 
attach to their mounts has been referred to in the New 
York Tribune. A device which has been suggested, if 
it has not already been adopted by noise loving riders, 
is a chime of bells, of harmonious tones. If the thing 
goes much further, the board of health will have to 
take a hand to protect the nerves of a suflering com- 
munity. A noise-producing arrangement which is 
common in some parts of Connecticut and. elsewhere, 
although: wholly or comparatively unknown in this 
city, consists cf strips of rubber passed around the 
diamond frame of a bicycle. The ordinary bands can 
be used if thefront wheel is removed so that they can 
be put on, ora long strip of rubber, wound around and 
around, will serve. The strips must be stretched as 
tight as possible. In a wind the rubber acts as an 
/Holian harp, giving forth a sound not entirely un- 
musical. Sometimes it resembles the buzzing of an 
approaching trolley car, and is a great mystery to those 
unfamiliar with it, especially if there are no street rail- 
way tracks 1n sight. 
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WATERSPOUT OFF COTTAGE CITY, MARTHA'S 
VINEYARD, 
BY DR. F.C. V. H. VOM SAAL. 

About 12:30 noon, August 19, 1896, one of the very 
dark clouds hovering over Vineyard Sound, between 
the mainland and Cottage City, was seen to send out a 
downward and sharply pointed streak of cloud matter, 
whose funnel-shaped basis above was not at all times 
visible. After a duration of about 15 minutes it broke 
and completely vanished. The apparition quickly 
emptied of their summer residents all the cottages 
along the Sound and adjacent islands, Nantucket in- 
cluded. No photographs were taken of this first spout, 
to my knowledge. 

Shortly afterward a long tongue emanated from the 
same clouds, and was slowly pushed downward to a 
point about 100 feet from the surface of the ocean. 
Its height was certainly a mile, and the band-like 
shape gradually increased in width.. With a glass, 
slow gyratory movements could be detected, also longi- 
tudinal stripes caused by falling water. This cloud- 
burst made the water below, over a surface of many 
hundred yards, look like a boiling pool. The jumping 


spray from this was also caught and drawn upward 
into the whirl toward the dawnpouring column. This 
latter, now of lighter color being struck by the. sun, 
was gradually withdrawn upward, evidently thinning 
With a glass, falling 


and broadening toward its base. 
mists could be 
still seen fall- 
ing into the 
snow-white 
foaming area 
below. The 
durationof 
this second 
and most per- 
fect phenome- 
non of the day 
—there were 
three in all— 
was about half 
an hour. 

About twen- 
ty minutes 
after its disap- 
pearance a 
third began to 
form, gradu- 
ally coming 
downward 
from the same 
clouds, though 
from a spot a 
little farther 
north; but it 
hardly reached 
completion. It 
is very import- 
ant to note 
that, in this 
third case, the 
ocean below 
was entirely 
quiet fora 
time, being 
only disturbed 
later on, when 
the same pro- 
cess of conden- 
sation men- 
tioned above 
eaused a simi- 
lar downpouring, especially noticeable in the period of 
retraction. It was soon apparent that the agency 
causing the spouts had spent its energy; the column 
was evidently thinner in substance and its formation 
slower and hesitating. It stopped midway, sending 
only an attenuated end further, to be withdrawn up- 
ward soon after. 

During almost all of the time since the appearance of 
the first spout there was a heavy rain storm accompa- 
nied by flashes of lightning from the northern and 
darkest portion of the long motionless stratum of clouds 
above mentioned. 

Cottage City, which had been in sunshine until then, 
was visited by a drenching rain some hours later. 

The long duration of the phenomena just described 
enabled the writer to form a somewhat different opinion 
of the nature of such waterspouts from what is com- 
monly held. True, I must fall back upon the old (or 
rather older) explanation that such whirls are caused 
by two winds striking each other at an obtuse angle. 
The greatest rotary velocity must be placed at the spot, 
about one hundred feet above the ocean, toward which 
the cloud matter from above and the spray from below 
weredrawn. As condensation was continually trans- 
forming this cloud matter into water, it stands to reason 
that by far greater quantities of it were drawn down 
than was apparent to the eye. 

But the spout is from above and not from below, as a 
glance at the cut conclusively proves. This also 
definitely settles the question as to what part the ocean 


takes in the constitution of the column ; whichis prac- 
tically none. The “boiling as if in a caldron” is not 
caused by the action of the circling wind, but by the 
great quantities of falling water. Nor is there a whirl- 
pool action in, nor a rising from, the body proper 
of the ocean. The way the spray, caught and drawn 
up, looked at times easily explained to me how this 
delusion originated. 

The surprising tranquillity of the clouds shows that 
such currents of wind need not be of great height, at 
least not at their borders, where alone such whirls can 
take place. That the spouts scarcely shifted their po- 
sition is proof that the velocity of the concurrent winds 
was almost equal. It is certain that this velocity can- 
not have been great. Several small vessels in close 
proximity at the time report that there was a great 
noise and gusts of wind in the immediate vicinity of 
the display, while beyond this there was almost a dead 
calm (Boston Globe, September 1). This latter state- 
ment, however, sees to be somewhat exaggerated. 

The attitude of the public was almost as interesting 
an object for observation as the waterspouts themselves. 
That they would create intense excitement, expressed 
in various ways, as all unusual occurrences like comets, 
meteors, eclipses, earthquakes, etc., are apt to do, was 
natural. Not so easily to be explained are the accounts 
which some entirely honest people gave afterward in 
good faith. Positively astonishing were the wonders 


they had seen with their own eyes, and even more as- 
tonishing was the exaggeration which prompted the 
description. One can now better understand the origin 
of many of the natural wonders which are from time to 
time recorded, and that they are not always the product 
of diseased or hysterical minds. 


oe nn 
The Electric Furnace for Iron and Steel. 


In the blast furnace method of reducing iron the 
metal takes up impurities such as sulphur and silicon, 
and these are entirely removed in subsequent treat- 
ment by the Bessemer or Martin process. The present 
methods of smelting must hold the field for ordinary 
grades of iron; but when purity is of importance, and 
when special qualities of steel are required, it will prob- 
ably prove advantageous to prepare pure iron by elec- 
trical methods of reduction, and to carbonize this sub- 
sequently. A furnace suitable for this and similar pur- 
poses is described by R. Urbanitzky in the Zeitschrift 
fur Elektrochemie, vide vol. ii, page 350. It is lined 
with a basic lining, like a Bessemer converter ; this is 
non-conducting and almost infusible, and keeps the 
iron freefrom impurities. In the Heroult furnace used 
at Neuhausen, the positive carbon is vertical, and the 
material to be used has to be introduced into the nar- 
row space between this and the walls of the furnace. 
It is preferable to have a positive electrode, consisting 
of four carbons arranged symmetrically about a verti- 
cal axis, and inclined at about 20° toit. These can be 
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raised so as to produce an electric arc, or lowered, so 
as to dip into the fused mass ; they can also be rotated 
backward and forward, so as to form a uniform distri- 
bution of the heat. The bottom of the furnace is insu- 
lated, 4nd forms the negative electrode ; it may either 
be formed of carbon, or of metal cooled by a. powerful 
air current. Estimates of the probable working ex- 
pense are given in the original paper.—The Electrical 
Review. 
oO 2 
Globe Statistics. 

A new computation of the population of the globe 
has recently been made by the French statistician and 
savant P. D’Amfreville, says the Literary Digest. He 
figured out a total of about 1,480,000,000, distributed as 
follows : Asia, with 825,954,000; Europe, with 357,379,000; 
Africa, with 163,933,000; America, with 121,713,000; 
Oceanica and the Polar regions, with 7,500,400; Aus- 
tralia, with 3,230,000 ; or a grand total of 1,479,729,000 
souls. 

In connection with these data the English statisti- 
cian Schooling makes some interesting comments. He 
states that of every 1,000 inhabitants of the globe, 
558 live in Asia, 242 in Europe, 111 in Africa, 82 in 
America, 5 in Oceanica and the Polar regions, and only 
2in Australia. It then appears that Asia contains more 
than one-half of the total population of the earth, and 
Europe nearly one-fourth. Africa contains only one- 
ninth, and 
America only 
one-twelfth. In 
Australia the 
entire popula- 
tion is less than 
the number of 
inhabitants in 
the city of 
London alone 
or in the cities 
of Paris and 
St. Petersburg 
combined. 

In Europe 
the number of 
inhabitants to 
the square 
mile is 95, in 
Asia it is 48, in 
Africa it is 15, 
in America it is 
8, in Oceanica 
and the Polar 
regions it is 3, 
in Australia 
only 1. Ac- 
cordingly, Eu- 
rope contains 
for each of its 
inhabitants 2°8 
hectares of 
land; Asia, 5°2 
hectares; Afri- 
ea, 176 hec- 
tares; Oceanica 
and the Polar 
regions, 840 
hectares; Ame- 
rica, 31°2 heec- 


tares; Austra- 
lia, 2385°6 hec- 
tares. [A hec- 


tare is equal to 
2°741 acres. ] 
The yearly increase of population on the globe is about 
5 to every 1,000. At this ratio the population of the 
earth would be doubled every 139 years. 

Of every 1,000 Europeans, 262 are subjects of Russia, 
139 of Germany, 116 are Austro-Hungarians, 107 French, 
106 English, 84 Italians, 48 Spanish, 17 Belgians, and 
121 of the minor countries. 

In reference to the density of population, Belgium 
takes the lead with 546 to asquare mile, followed by Eng- 
land with 312, Italy with 263, Germany with 237, France 
with 184, Austro-Hungary with 171, Spain with 90, Rus- 
sia with 49. The average of all the other countries is 
47 to a square mile, and the average for all Europe 
is 96. 

In Asia the 826,000,000*are distributed in the following 
manner : China takes the lead with 350 millions, British 
India with 278 millions, Japan with 40, East Indian 
Islands with 39%, French possessions in India with 
19, Corea with 104%, English Burma with 7%, Persia 
with 74, Asiatic Russia and Turkestan with 7%, 
Siberia with 414, Afghanistan with 4, Ceylon with 3, 
Arabia with 214, all other parts of Asia with 434% 
millions. 

Of every 1,000 Asiatics, 424 are Chinese, 337 are Hin 
dus (subjects of England), 48 are Japanese, 48are Indian 
Islanders, including 23 in the French possessions, 13 are 
Coreans, 11 are Siamese, 9 are Burmans, 9 are Persians, 
9 are Russians, 5 are Siberians, 5 are Afghans, 4 are Sin- 
ghalese, 3 are Arabs, and 52 belong to smaller national- 
ities, 
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Bullets Swerved by Electricity. 

A curious phenomenon was recently observed by the 
committee of the Swiss Federal Rifle Meeting at Winter- 
thur in summing up the results of the practice shooting 
of the troops. It was found that nearly all the shots 
fired from the right side of the range had hit the target 
to the right of the bull’s eye, while those fired from the 
left side had, with an equally singular persistency, hit 
the left half of the target. The great number of men 
who took part in the shooting precluded the idea that 
this singular result coulda have been due to the personal 
peculiarities of the soldiers; for while it may be true 
that one marksman habitually shoots too high, another 
too low or to the right or left of the mark, with a large 
number of individuals firing at the same target, these 
idiosyncrasies of marksmanship would be set off one 
against the other and the misses would be fairly dis- 
tributed on all sides of the bull’s eye. It became neces- 
sary, therefore, to find an extraneous and single cause 
for the remarkable uniformity with which the bullets 
appeared to have been deflected from their proper 
course. The wind could not have produced the effect 
noted, since, in the frst place, allowance had doubtless 
been made by the riflemen for deflection by aerial cur- 
rents ; and on the other hand, if the wind had diverted 
the missiles, the deflection would have been in the same 
direction on both sides of the range. Anexamination of 
the steelclad bullets extracted from the targets disclosed 
the fact that they had become magnetic ; and this led 
the committee to entertain the theory that the pheno- 
menon observed by it might have been due to electric 
influence exerted by the large number of telegraph and 
telephone wires which run along both sides of the range 
at Winterthur. Further experiment at the ranges of 
Thun and Berne proved this theory to be correct ; and 
the remarkable discoveries made at these trials may 
effect another complete change in military tactics. 
The following account of one of the experiments is 
given by the Journal de Généve: 

‘““At Thun authorities established parallel with the 
rifle range, at a distance of a little more that 40 yards, 
an electric current of 8,000 volts, carried along four steel 
cables. With a view of tracing the whole effect, paper 
circlets were placed{at every 10 yards. The first experi- 
ments were made with the Swiss model rifle of 1889. 
With this the influence of the electric current was at 
once apparent. In a distance of 260 yards the bullet 
took a lateral deviation of 24 yards, and after that the 
curve of the trajectory was still more marked. The 
second experiments were made with the Japanese 3 3 
mm. rifle of Col. Yamagata, and they were still more 
decisive, the bullet being rapidly attracted to the elec- 


tric wires and following their course with absolute ser- 
vility. Further attempts were made with artillery. 
The range selected was one of 3,000 yards, and 200 yards 
in front of the targets, but 40 yards to the side, was 
placed the electric battery. Every shot was diverted 
by its influence far to the side of the target—to be 
exact, the deviation was one of 14 degrees. 

‘The conclusions drawn from these experiments are 
that a section of infantry exposed to fire at 300 yards 
would enjoy complete safety if a dynamo or accumula- 
tor were placed on its flank; a whole company would 
be in the same security at 500 yards, and artillery fire 
could be rendered innocuous at 1,000 yards. If these 
facts are sound, the new small bore rifle is doomed, and 
we shall have to return to the heavy bullet of lead, 
because it is unaffected by electricity. But to military 
reformers this will signify a repulse along the whole 
line.” 

The facts may be as stated, but the conclusions by 
no means follow. We should dislike, in case of a fight, 
to be the man running a dynamo that had a weakness 
for drawing bullets to it. It would have all it wanted 
of them, and the attention of the commanding officer 
would be chiefly occupied with detending his dynamo. 
Besides, if skilled marksmen can allow for the deviation 
due to the wind, why not for the deviation due to 
electricity ? 

It would, perhaps, be premature to assert that the 
consequence of this discovery will be the doom of the 
modern small bore military rifle, with its steel jacketed 
bullet; for it might be practicable to inclose the 
leaden missile in hard bronze or some other metal not 
affected by magnetism. Artillery would probably re- 
main destructive enough on the battle field by the use 
of explosive shells. It is in naval warfare that the dis- 
covery may have the most important consequences. 
In Conan Doyle’s ‘‘ Stark Munro Letters” the hero is 
credited with an invention to render a warship immune 
from the shots of an enemy by placing electric accumu- 
lators at its stem and stern. The idea was to deflect 
steel projectiles by magnetism, just like the Swiss 
military authorities have in fact succeeded in doing. 
It would certainly be a revolutionary departure if, in- 
stead of incasing our battleships in heavy bombproof 
armor, we could encompass them with an impalpable 
magnetic veil which would compel the great armor- 


| piercing steel projectiles to pass harmlessly by. 


The discovery, however, will give the military and 
naval experts a new problem to work out. In passing 
it is worthy of remark how frequently the apparently 
impossible feats suggested by imaginative writers have 
been followed by the demonstration of their possibil- 


ity. Phileas Fogg’s wonderful trip around the world 
in eighty days would to-day be a very commonplace 
performance; and another generation may see Stark 
Munro’s magnetized battleship an accomplished fact. 
Fiction seems stranger than fact only because so small 
a part of the truth of science has been revealed to 
humanity. 
et 
Library Circalations. 

Those high class weeklies that are in general demand 
at the public libraries throughout the country enjoy 
‘circulations ” that are often beyond the claimsof their 
publishers or the beliefs of advertisers. It has been 
recently shown that, during eleven days, the six copies 
of Harper’s Weekly were called for and read by 550 people 
in the Chicago Public Library. In the same period at 
the same place, four copies of the Youth’s Companion 
were read by 228 individuals and two copies of the Sci- 
ENTIFIC AMERICAN by 213 people. If the public libra- 
ries of the whole country showed the same proportion 
of calls for these publications, it will be readily seen 
that their library circulation alone must run away up 
into the thousands. 

But there is a vast number of weeklies and monthlies, 
too, that do not get into the public libraries, for the 
reason that their intellectual caliber is not high enough. 
This is an important item which all advertisers might 
wisely consider—whether a medium is of a sufficiently 
high standard to find place in the public libraries, be- 
cause, if it is, it is sure of a much larger number of 
readers than if it is not.—John Chester, in,Printer’s Ink. 

ep 
New Metals for Coins, 

Advices from Washington, D. C., state that experi- 
ments with pure nickel and aluminum as substitutes 
for the present nickel pieces and one and two cent 
bronze pieces will be made at the mints by order of 
Director Preston during September or October. A 
resolution was passed by the House of Representatives 
authorizing such experiments. There is some doubt 
whether the actual adoption of a new metal for the 
minor coins will be recommended at an early date by 
the treasury officials, even if the experiments prove suc- 
cessful. The objection to a change in any form of 
coins or notes is the disposition of the public to refuse 
the old forms and insist upon having the new. This 
would drive into the mints for recoinage $14,000,000 in 
nickel pieces, which are now in circulation, and $7,500,- 
000 in pennies. Theadvantage claimed for pure nickel, 
instead of the alloy now used in five cent pieces, is its 
greater hardness, durability and distinctness of impres- 
sion. 


RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 


STREET RAILWAY SwitcH.—Hugo L. 
Dallig and Wladyslaw Kryszewski, Jersey City, N. J. 
This is a switch which may be readily get by the driver 
or motorman on a car, according to the direction in 
which the car 18 to travel, either along the main track 
rails or to the side track rails. The invention comprises 
a pivoted switch point on the under side ot which 1s a 
segmental rack meshing with a pinion carried by a rock 
shaft in gear with a second rock shatt carrying two 
arms, while an arm pivoted on one of these arms nas a 
head adapted to be engaged by a roller carried by the 
car, and the other arm 1s connected with a lever carrying 
a headed arm also adapted to be engaged by a roller car- 
ried by the car. 


‘CarR CoupLine. —Thomas Galligan, 
Bradford, Ohio. This invention relates vo couplings of 
the Janney type, in which the drawhead has a pivoted 
laterally movable knuckle, the coupling being automati- 
eally effected when two cars come together, and the cars 
being readily uncoupied from the side, without it being 
necessary for the trainmen to go between them. The 
pivoted knuckle has a hooklike latching jaw, and a 
spring is adapted to hold the- jaw in coupled engagement. 
The hook nose 18 slotted and perforated to permit the 
coupling of ears with a link and pin of the old style, 
the link being held in connection with the coupling so it 
- will not be lost when not in use. 


CaR CoupPLina. — Joseph L. Linou, 
Narbonne, France. According to this improvement, the 
coupling apparatus attached to each end of the car com- 
prises a spring jaw placed horizontally on one side and a 
shackle placed vertically on the other side of the ordinary 
coupling, the shackles being always opposite the cor- 
responding jaws when the cars come together. The 
shackles are of such depth as to allow of a certain 
amount of variation in the height of the car. The coup- 
ling is automatically effected as the cars come together, 
and the cars are readily uncoupled from either side. 


Electrical. 


ELECTRIC RAILROAD. — Charles Sill, 
New York City. This invention provides for dispensing 
with both the overhead conducting wires and the under- 
groun i conduits which have heretofore been employed 
for supplying the current for electric cars, and eubstitut- 
ing therefor a conductor placed in a longitudinal duct 
within the rail. A sectional trolley wire extends ina 
reccse along the mner side of the rail, the conductor and 
the trolley wire being normally disconnected from each 
other and automatically connected as the car passes 
along, whereby all sections of the trolley wires are cut 
out and remain dead except when a car is passing over 
them. By the construction provided for making connec- 
tion between the conductor and the trolley, complete in- 
Bulation is secured.and all moisture is excluded from 
the duct in which the conductor is located. 


ADVERTISING DEvicE.—Frederick A. 
Ruge, Springfield, N. Y. According to this device, a 
series of incandescent lamps is arranged in fanciful 
shapes or torms to attract attention, means being pro- 
vided 1or closing the circuits through any desired series 
of lamps and leaving the others cut out. By this means 
a certain sign may be exhubited for four or five minutes, 
and after this exhibition the circuit closer will be turned 
to close the circuit through another series of lamps 
showing another sign. = 


Mechanical, 


Pipe WREnNcH. — Joshua Musgrave 
aod William Cook, Aguilar, Col. This is an improve- 
ment in wrenches which have a chain to engage around 
a pipe, and provides for such construction of the 
wrench that an equal pressure may be brought to bear 
or substantially the entire circumference of a pipe, ob- 
viating the danger of crushing in the pipe. The wrench 
jaw has a curved serrated inner surface, and on its outer 
end are fingers designed to be engaged by lateral shoul- 
ders on the chain links, each of which has a bifurcated 
portion and a stem portion, and is preferably curved on 
ita inner edges to conform somewhat to the curvature of 
the pipe. 


MACHINE TO HULL COFFEE BERRIES. 
—Afredo D'Costa Gomez, Bucaramanga, Colombia. Be- 
neath the nopper, from which the berries drop in a 
stream, according to this improvement, ate two rollers 
of unequal size revolving in opposite directions at differ- 
ent rates of speed, the larger roller being roughened and 
the smaller one smooth, a. knife separator projecting up- 
wardly between the rollers. The berries are subjected to 
sufficient crushing or squeezing pressure by the rollers 
to cause the fibrous hull to adhere to tne rough surface 
of the larger roller, the grains going toward the small 
roller, and the separation being completed by the knife 
below. 


PAPER MAKING MACHINE.—George W. 
Lewthwaite, Greenwicn, N. Y. This invention provides 
yielding perforators for puncturing the felt belts for car- 
rying wet pulp while the water 1s being extracted from 
the latter, instead of the rigidly mounted pins heretofore 
employed, by which the felt is tornorcut. ‘The pins, 
according to this improvement, are supported in a yielding 
material, such as rubber, held in troughs secured in V- 
shaped longitudinal grooves in a roller provided for each 
endless felt apron over which the wet pulp is carried, 
whereby the pins will yield out of the felt without slitting 
it, and thus preserve the strength and porosity of the felt 
apron. 


Miscellaneous. 


CasH RECORDER. — David J. Wilson, 
Washington, D. C. This is an instrament for use by 
bank tellers and similar officers, the teller printing in the 
depositor’s book the amount and date of the deposit and 
simultaneously printing the amount upon a record strip, 


there being also mechanism for calculating the aggregate 
upon the record strip and printing the sum at the foot. 
The book, on presentation, is placed in an opening in the 
side of the casing of the machine, where a type bar has 
two sets of adjustable type, strip holding devices being 
adjacent to one set of type, and a book clamp holding 
the book in position to receive the impression from the 
other set of type, while printing devices operate the type 
of both sets simultaneously. 


BIcYcLE RAILWAY.—William F. Man- 
gels, Brooklyn, N. ¥. This invention provides an ap- 
paratus by means of which an unskilled person can 
safely mount and ride around a track without incurring 
danger. Within a suitable building is arranged a track, 
preferably but little wider than the tire, and having low 
side guards, and adjacent to the track, at about the 
height of the handle bar, a continuous rail is supported 
by fixed standards, the top and bottom edges of the rail 
being adapted for engagement by grooved wheels carried 
by hangers on an auxiliary frame attached to the bicycle. 
The frame is light and readily attached to the bicycle, 
the latter being then securely held in vertical position on 
a good track, where it may be propelled with but little 
friction by an inexperienced rider. 


PORTABLE FirE Escaps. — Edward 
Riley, Spokane, Washington. This is a device which 
may be carried in a gatchel or in the pocket, and consists 
of two metal tapes wound on a pulley having differen- 
tial sections inclosed in a metal case, a combined sus- 
pension and brake device of elastic rod or wire being 
wound around the enlarged central portion of the pulley 
and extending below the case for connection with a 
strap, to be attached to the body of the person to be low- 
ered. The friction device acts as a brake to prevent too 
rapid paying out of the tapes, and this friction may be 
increased by manual pressure as desired. The apparatus 
18 very compact, a case about three inches in diameter 
accommodating tapes fifty feet long. 


SasH Lock AND OPERATOR.—Michael 
F. Robingon, New York City To raise and conve- 
niently lock a sash to form any desired opening, for 
ventilation or other purposes, or to securely lock it when 
entirely closed, without using the ordinary weights and 
sash cords, this inventor has devised a construction 
which comprises gearing suitably located in a small 
casing in the side of the window casing and engaging 
arack on the sash, a spring operating the gearing in 
connection with a locking device composed of a clutch, 
one member of which ts connected to the gearing, while 
the other member ia movable in and out of connection. 
The Jocking mechanism cannot be interfered with by 
any one from the outside. 


CURTAIN FIxTURE. — Alderic F. Gi- 
rouard, Leominster, Mass. This fs a fixture which may 
be adjusted to any length of shade roller and secured 
upon the window casing without the aid of nails or 
screws. Brackets carrying adjustable slides to which 
the curtain fixtures may be conventently attached are 
adjustably fixed mm the top inner portion of the window 
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frame by means of clamping plates which are brought 
into firm engagement with the inner faces of the win- 
dow frame through cross rods connected by a sieeve, the 
rods and sleeve having a right hand interior thread at 
one end and a left hand thread at the other end and the 
ends of the sleeve sliding within an outer tube. 


MUSICAL INSTRUMENT.— Francisco 
Barrientos, San Juan Bautista, Mexico. This invention 
relates to instruments played with a pick, and is de- 
signed to enable the performer to readily play in oct- 
aves, producing sounds as if he were playing two in- 
struments. For this purpose a special construction of 
the instrument is provided, in which a raised stop 1s ar- 
ranged on its body laterally of the strings to arrest the 
pick, the pick being double, and the performer striking 
the strings with it both above and below the bridge. 


VEHICLE AXLE SPINDLE AND Box.— 
John A. Rumrill, Salina, Kaos. The axle spindle, ac- 
cording to this invention, has a socketed stub end and a 
grooved journal bearing, while the box has hollow bear- 
ings spaced by an annular chamber, the improvement 
rendering theebox and axle spindle easy to iubricate, and 
also affording means for storing a supply of lubricant 
which automatically feeds iteelf while it laste. 


FARRIER’S KNIFE. — Francis M. Me 
Cartea, San Juan, Cal. This knife has at one end of its 
handle a curved knife blade secured 1n its socket by a 
thumb screw, the blade having at its end a mud scraper 
and a hook or pick for cleaning out the seam on the 
bottom of the horse’s hoof, while at the other end of 
the handle are pivoted a bleeding knife and a searching 
tool. In the handle are also chambers to receive two 
combination tools, one consisting of a mud spoon, a 
lance, and a sounder or probe, and the other constituting 
a hoof pick, a needle and tweezers, 


Suction DrEDGE.—James H. Bacon, 
Wilmington, N.C. This dredge has an open bottom 
suction box in which swing oppositely arranged con- 
nected cutters that are automatically actuated on drag- 
ging the box along the bottom of a waterway. The box 
1s flushed by valves in ita sides actuated from the deck 
of the dredge, and adjustable stops limit the swinging 
motion of the cuttere. 

APPLYING PAINTS OR VARNISHES.— 
Howard C. Cleaver, London, England. This inventor 
has devised an apparatus to facilitate the application 
of oil paint, fiatting paint and varnish with creater ra- 
pidity, uniformity, smoothness and lightness than 13 
possible with a brush, the paint or varnish being atomiz- 
ed and projected in fine spray by an air blast through an 
exit orifice, where 1t 18 met by a blast directed acioss the 
orifice. By this means the paint or varnish is laid so 
lightly that a second coat may be applied as soon as the 
previous one becomes tacky, quickly giving a smooth 
surface without brush marks and dispensing with rub- 
bing down, 

WaHEaAt STEAMER, HRATER, ETC.— 
William H. Reitz, Somerset, Pa. This ie a device for 
use with flour mills, regulating also the feed of the 
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wheat to the break rolls. The flights of the conveyer 
are so constructed that the wheat will be carried from 
under the conveyer and thrown over the top to the op- 
posite side, the grain being moistened by steam or water 
ot condensation at a point above the conveyer, and the 
fights bringing the wheat in contact with the steam, 
while the grains are thoroughly mixed to render them all 
equally moist. The grains are also thoroughly warmed, 
the heat serving to maintain the moisture on the exterior 
of the grain. 


CHURN OPERATING MECHANISM. — 
Zachariah A. Taylor, Bridgeport, Aia. For churnsshav- 
ing a vertically movable dasher, this inventor has de- 
vised an operating mechanism consisting of a suitably 
mounted drive shaft geared with a countershaft whose 
gear carries a series of pins adapted to engage an arm on 
a vertically movable cross head, the pins thus raising the 
cross head as the gear is revolved, and the cross head, 
which is connected with the dasher, being quickly re- 
turned by means of springs. Owing to the regularity of 
the stroke, the cream is not splashed or wasted, and the 
butter is quickly formed. The mechanism is simple and 
designed to be operated by a treadle. 


JAR CLAMP.—Frank H. Palmer, Brook- 
lyn, N. ¥. According to this invention a ring-shaped 
frame seated on the jar cover has downwardly extending 
arms carrying lugs adapted to engage a flange on the 
neck of the jar, and on the top of the frame are lugs in 
which is held a spring rod on which is fulcramed a 
cam with a friction roller in ita cam end. By means of 
the cam lever the clamp is readily applied, the spring 
rod yielding sufficiently to prevent the cracking or 
breaking of glass, porcelain, etc, when the cover is 
clamped on the jar. 


SANITARY PaIL.—Charles M. D. Baron, 
New York City. This invention covers an improve- 
ment in the construction of a pail on which a patent was 
formerly granted to the same inventor, greatly lessening 
the cost of manufacture and providing an airtight cover 
for an ordinary pail, to be readily secured in place by 
means of the bail. The cover is light and strong, and 
the handle on the bail acts aga locking roller for the 
cover. 


_ 


Designs. 


GRIP FOR SKIRTS, ETC.—Ella L. Cole, 
New York City. To hold a belt in close engagement 
with a skirt or trousers, this device has one depending 
shank adapted to go outside the belt and another de- 
pending shank on which are twin spurs or hooks. 

NotE.—Copies of any of the above patents will be 
furnished by Munn & Co. for 10 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper, 


NEW BOOKS AND PUBLICATIONS. 


ALASKA: Its History and Resources, Gold 
Fields, Routes, and Scenery. By Miner 
W. Bruce. L[.lustrated. New York: 
Frederick Warne & Company, 8 
Cooper Union. Pp. 128. Cloth $1.25. 
Paper edition 75 cents. 


Many want to know about Alaska, what the much de- 
bated country is, what is its climate, its conditions of 
life and different industries. This desire, the present 
book, with beautiful illustrations and really attractive 
text, will excellently supply. There is much that is prac- 
tical and popular in it, such as the descriptions of the 
Indians, with their mode of life, with tbeir boats, cloth- 
ing, etc., all of which is in the line of the most attractive 
kind of anthropology. The illustrations from photo- 
graphs are especially good, and say a great deal for the 
clear atmosphere of the country. One of Sitka, 10:30 
P. M., speaking eloquently of the long Arctic twilight, 


How To po Business. By Seymour 
Eaton, of the Drexel Institute, Phila- 
delphia, Philadelphia: P. W. Ziegier 
& Company. Pages 334. 

This is,in many senses, an up-to-date book, bright, 
origina], and full of information not generally found 
heretofore in books of this class, Modern methods of 
banking and making collections; the business in ne- 
gotiable papers, stocks, bonds, and other securities ; 
insurance; importing, exporting, shipping, and ware- 
housing; margin trading; business correspondence ; 
short cuts in figures ; doing business by telegraph, and 
modern bookkeeping ideas, form the subjects of some of 
the most important chapters. For a young man wanting 
to understand how business in general is conducted 16 
the great commercial centers, this book, thoroughly mac 
tered, affords a “short cut * to a most serviceable, stock 
of information. Its author is Director of the Depart- 
ment of Industry and Finance of the Drexel Institute, 
and the book has questions for the subject matter of 
each chapter, thus adapting it for use in commercial 
schools and business colleges. 


THE ENGINEERING INDEX. Vol. II. 
1892-1895. New York: The Engi- 
ue Magazine. Pages 474. Price 

4, 

This volume, and the one preceding it, form a classi- 
fled index to the engineering literature in the periodical 
press for the past eleven years. The work was begun 
by the Association of Engineering Societies, and is now 
being carried out by the Engineering Magazine, it being 
desigued to publish an &nnual volume hereafter. 


A MANUAL OF STEAM Borers. Their 
Design, Construction, and Operation. 
By Dr. R. H. Thurston, Siblev Col- 
lege, Cornell University. New York: 
John Wiley & Sons. Pages 879. 
Price $5. 

This is the fifth edition, revised and enlarged, of a 
well known standard work for technical schools and en- 
gineers, designed to be a fainy complete, systematic, 
and scientific treatise, while yet meeting the practical 
wants of an engineer laying out work. Dr. Thurston is 
gls0 the author of a ‘* History of the Steam Engine,” 
“*Engine and Boiler Trials,” ‘ Materials of Engineer- 
ing,” and other works in this line, and for the past 
quarter of.a century has been recognized as one of our 
leading authorities in mechanical engineering. 


Wusiness and PMersonal. 


The charge for Insertion under this head is One Doilar a iine 
for each insertion : about eight words to a iine. Adver- 
tisements must be received at pubitcation office as cary as 
Thursday morning Lo appear in the following week's issue 


Marine Iron Works. Chicago. Catalogue free. 


Higb grade well drills. Loomis Co.. Tiffin, Obio. 
“UC. 8.” metal polish. Indianapolis. Samples free. 


Presses & Dies. Ferracute Mach. Co., Bridgeton. N. J. 
For bridge erecting engines. J.S. Mundy, Newark, N.J. 
Handle & Spoke Mchy. Ober Latbe Co,,Chagrin Falls,O. 


Screw machines, milling macnines, and drill presses. 
Tbe Garvin Macb. Co.. Laight and Canal! Sts.. New York. 


Agents wanted for our carriage shaft holder. Circular 
free. Sample 60c. Butcher Mfg. Co., Cambridge, Mass. 


Machinery manufacturers, attention! .Concrete and 
mortar mixing mills. Exclusive rights forsale. “ Ran- 
some,” 757 Monadnock, Chicago. 


Wet Tool Grinder, Sensitive Drilis, for all light work, 
especially adapted for Bicycle work. C. N. Cady, 
Canastota, N. Y. 


The celebrated “ Hornsby-Akroyd ” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 188th Street, New York. 


‘The best book for electricians and beginners in elec- 
tricity is “* Rxperimental Science,” by Geo. M. Hopkins. 
By mail. @%, Munn & Co.. publishers, 361 Broadway, N. Y. 


Stay with your job.and with your wages pay install- 
ments for a profitable olive orchard. Booklet free. 
Whiting’s Olive Colony, Byrne Building, Los Angeles, 
Cal. 


(Send for new and complete catalogue ot Scientific 
and other Books for sale by Munn & Co.. 361 Broadway, 
Free on application. 


New York. 


HINTS TO CORRESPONDENTS. 


Namesand Address must accompany all letters 
or no attention will be paid thereto. This is for our 
information and not for publication. 

poner ete easel to former articles or eae should 

ive of paper an é or number of question. 

Tia en not ameered i reasonable time should 
repeated ; correspondents will bear in mind that 

some answers require not a little research, and, 

though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 

our columns will be f hed with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Booka referred to promptly supplied on receipt of 


rice. 
mitherals sent for examination should be distinctly 
marked or labeled. 


(6957) W. E. K. says: Will you kindly 
give me arecipe for preserving cider, in your Notes and 
Queries? A. Professional cider makers are now using 
calcium sulphite(sulphite of lime), instead of mustard and 
sulphurous oxide gas. It is much more convenient and 
effectual. To use it, it is simply requisite to add 14 to 44 
of an ounce of the sulphite to each gallon of cider in the 
cask, first mixing the powder in about a quart of the 
cider, then pouring it back into the cask and giving the 
latter a thorough shaking or rolling. After standing 
bunged several days to allow the sulphite to exert its full 
action, it may be bottled off, The sulphite of lime 
(which should not be mistaken for the sulphate of lime) 
is a commercial article. It will preserve the sweetness 
of the cider perfectly, but unless care is taken not to add 
too much of it, it will impart a slight sulphurous taste 
to the cider. The bottles and corks used should be per 
fectly clean, and the corks wired down. A little cinna- 
mon, wintergreen, or aasaafras, etc., is often added to 
sweet cider in the bottle, together with a drachm or 80 of 
bicarbonate of soda at the moment of driving the stopper. 
This helps to neutralize the acids, and renders the 
liquid effervescent when unstoppered ; but if used in 
excads, it may prejudicially affect the taste. 


(6958) H. R. S. says: Will you please 
publish the receipt for making a flour paste? A. T. A. 
Richardson, the architect, recommends to every 2 table- 
spoonfuls of the best wheat flour to add a teaspoonful of 
common moist or brown sugar, and a few drops corro- 
sive sublimate; the whole to be boiled, and continually 
stirred to prevent getting lumpy, till of the right thick- 
ness. To prevent mouldiness, a few drops of some es- 
sential oil, as lavender or peppermint. 


(6959) J. C. W. says: Would you be so 
kind as to send me your formula for browning blue prints 
with tannic acid and caustic potash, which came out in 
your valuable paper, at yourearliest possible convenience? 
A. Immerse the blue print after it is dried in a solution 
of aqua ammonia containing 22 per cent am. gas, 2 
parts ; distilled water, 18 parte. Leave the print in this 
solution from two to four minutes, or until the blue color 
entirely disappears, then rinse in clear water, and plunge 
in a filtered solution of tannic acid, 2 parts; distilled 
water, 100 parts. Keep in this solution about twelve 
hours. If not as dark as desired, intensify by adding to 
the bath a few drops of ammonia water. Take out after 
a few minutes and wash thoroaghly. The prints resem- 
ble sepia drawings. A greenish tone may be given blue 
prints by immersing after washing in a1 per cent solu- 
tion of sulphuric acid. 


(6960) W. C. W. says: Will you please 
give me receipt fora good wine of coca? A- This isa 
French preparation. Its strength is about 1 in 30, and 
the dose a ‘wineglassful. Coca wine is, roughly speak- 
ing, about one-sixth of the strength of the official tiquid 
extract (Extractum Coce Liquidum B. P., or Extractum 
Erythroxyli Fludium U. 8.) To obtain the liquid ex- 
tract, coca leaves are exhausted by percolation (which 
differs from either decoction or infosion) with proof 


a ee 


spirit. At the termination of the process the strength 
should be adjusted so that 1 ounce = 1 of leaves. The 
process of percolation is as follows: The leaves are 
placed in a vessel very like an elongated funnel, closed 
atits base by a porous diaphragm. This funnel fits 
into a receiver, and a small tube passes up its outer side 
and enters it near the top, forming a means of communi- 
cation between the two. Spirit is now poured on the 
leaves, and the percolator closed. As the percolate 
filters slowly through into the reservoir, the dis- 
placed air passes up the tube, and so maintains an equi- 
librium in both vessels. The virtue of the coca leaves 
lies principally in the presence of the alkaloid cocaine. 
This, in the dried leaves, is supposed to exist as an 
inert salt, similar to many of the cinchona alkaloids in 
bark. 


(6961) M. H. R. says: I havea 12 inch 
reflecting telescope, 72 inch focus. What diameter and 
strength of concave lens is required to make an amplifier, 
or *‘ Barlow ” lens to be used with the telescope, to ena- 
ble me to take photographs of the moon? And will it 
make any difference as to which side of the lens is put 
next to the eyepiece ? A. It will depend on the mount 
or tube of the telescope as to where the amplifier 
can be placed. The nearer the focus the smaller diameter 
it can be. As to focus, it will depend on how much am- 
plification is wanted. The general size of a Barlow lens 


is linch diameter and 6 inches focus. If it is correctly | 


made for photographing, it will not make any difference 
which side is in. 


(6962) H. S. writes: Some weeks ago 
there was published in your weekly an exhaustive article 
on the heat-resisting powers of different materials suita- 
ble for steam boilers and pipe coverings. I amin a dis- 
pute as to the merits of hair or arbestos covering. Sol 
want to right myself before deciding. A. We give the 
relative values of different materials. We give following 


tests of Mr. G. B. Dumford, of Hamilton, Ont. 


Per cent. 
Combination of asbestos, hair felt, air space 
oe -100 


the straw mixed with lime putty........... 87 
A plastic cement manufactured by parties at 
Troy, N. Y., with 44 inch half felt outside. 86°6 
Paper pulp mixed with lime putty, 1 inch, 
covered with sheetingof wood pulp. .. . 8 
Mineral wool cased with wood...... eoee Bl 
bd ** cased with sheet iron.. 
Charcoal. 


-. 60 
coee 41 


Asbestos ........ Mewes. Chisels Celveeeues re 2:) 
Coal ashes. ....... Wis(swinge: eins eniteeey oa oe. U4 
Air space...... Sab eU Sieg SielssG-le see eeoe 36 20 
Fire Drick 54 cicisse tee sos oe: eoeawaiels eee 15 
Red brick. ciciecs seees: cc asas Bee ees Rn 
BANG 6 dct diees viet ses be seeeste ccs nitieio ewe + 93 


(6963) F. F. says: Please be so kind as 
to inform me how to polish cattle horns. A. First scrape 
with glass to take off any roughness, then grind some 
pumice stone to powder, and with a piece of cloth wetted 
and dipped in the powder, rub them until a smooth face 
is obtained. Next polish with rottenstone and linseed 
oil, and finish with dry flour and a piece of clean linen 
rag. Themore rubbing with the stone and oil, the better 
the polish. Trent sand is used in the Sheffield factories. 
Tt is a very fine and sharp sand, and is prepared for use 
by calcining and sifting. 


TO INVENTORS. 


Anexperience of nearly fifty years, and tbe preparation 
of more tban one bundred thousand applications for pa- 
tents at home and abroad, enable: us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywbere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad. are invived to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad- 
way. New York. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


September 8, 1896, 
AND EACH BEARING THAT DATE. 


(See note at end of list about. copies of these patents... 


Advertising device, F. A. Ruge. 
Aerial dancing, apparatus for, 
Air brake, H. L. H 


Ball mill for mixing or grinding. T. Hoelzer....... 
Bandage, suspensory, M. H. Harden 

Bath tubs, washstands, etc.. sanitary applianc: 
for, A. O’Brien 7 


Krigbaum 


Bee hiver. W. R. Rives. > 
Bicycle, T. W. McKenzie... - 5614: 
Bicycle frame, S. M. Will:ams........ - 567,430 
Bicycle lamp bracket, W. S. Noyes... « 567.157 
Bicycle package carrier, A. L. Peirce...... ~ 567,159 
Bicycles, adjustable handle bar for, B. Wood..... 567.433 
Bicycles, adjustable handle for, P. 8. Kingsland.. 567.243 
Binder, sbock, W. H. H. Heydrick................. 567,389 


Bit. See Auger bit. 


Blind. inside window, C. W. Burgess... 
Boiler. See Cooking boiler Steam boi 


Boiler fiue cleaner, D. W. Dart............ 567,265 
Bolt. See Sprirg bolt. 
Bolting reel, W. F. Maisb... 567,569 


Book turner, D. Moon 1 567,403 


Buot or sboe stretchers, boldfast for, E. J. 
Leigbton wee. 567,317 
Bottle, J. D. Rively. « 567.19 
Bottle, R. Ryder............. - 567.122 
Bottle and stopper. J. A. Butler........ - 567,376 
Bottle device, non-refilling, W. H. Payne. - 567,281 
Bottle filling machine, F. R. H. Thomas. . 567,555 
Bottle stopper, E.T Jenkins, Sr..........--+--++ ve 667,394 


Box. See Cigar box. Letter box. 
Brake See Airbrake. Wagon brak 
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Brake sboe anchor, H. C. Williamson 
Brick casrier. Fulton & Peterson... 


Brick rougher and sander, J. G. Kers 567,542 
Broiler, R. K. Li eee 567.400 
Building purpuses, bearing rib for compressio! 

mem bers for, C. Steiner.. 567,202 


Button. White & Platt.... 
Button fastener, E. M. Ha 
Buttons to cloth 


Camera, pano le, Ang: 

Camera, roll holding, N. Crane........ 
Candy, machine for cutting stick, T. Hongh. 
Car coupling, T. Galligan 


Car coupling, J. L. Lirou... . 567.4 
Car coupling, A. S. Weaver... - 567,527 
Car fender, street, P. Hennessy.. Wi,: 
Car, band, H Smali................... 567,362 
Car, partition, stock. W. A. Morton.. 567,544 
Car storage arrangement, E. fF. Vann . 14 
Car switch, automatic, (. Stadtfelt..... 567,175 
Carpet sweeper, S.H. Raymond.... - 567,508 
Carriage, W. F. Downey (reissue)... ~ 11,567 
Carriage curtain fastener, H. Feel R . 567,138 
Carriage seat. extensible. J. Murphy . 567,491 
Carriage window E. R. Wetbered.. 


Cartridee packet, G. Luger... 


Cartridge packet, H. Pieper.. - 567.358 
Cash and package carrier catch, H. M. Weaver... 567,180 
Cash recorder. D. J. Wil80D..........e.0006 « 567,431 
Centrifugal machine, J. L. Jonsson.. - 567.273 
Coain link, J. A. Steinmetz............ . 567,323 
Chain Jiok, insertible, E. K. Roden. - 567,511 
Cheese making, W. M. Turner . 567,5 
Chopper. See Cotton chup per. 

Chuck, machine, A. D. Laws.... 

Churn, Board & Hyre....... . 


Cnurn, C. L. O’Kelley....... 
Churn operating mecbanism. 
Cigar box. A. Thalheimer..... 
Cigar bunch machine, F.C. Mi 
Cigar mould clamp, A. Thal heimer. 567,419 
Cigar tip cucter, automatic, Lehmann & Brunhoff 567,277 
Circuit breaker, automatic, E. M. Hewlett......... 567,137 
Cisterns or wells, device for cleaning, O. L. 


Woeld One 355. 0 ow cst seus ceta noe erieasasiunene 561,181 
Clamp. See Cigar mould clamp. Jar clamp. 
Clasp. See Garment Supporter Clasp. 
Clothes line or wire tightening device, C. Truel- ear any 
Clothes pin, 3. Ernst... - 567.537 
Clutch or governor, automatic, H. 567,893 
Coffee berry hulling machine, A. 567,467 
Coffee or tea percolator, V. M. 567.387 
Coffee pot, E. J. Hepburn..... 567,235 
Coiu freed apparatus, C. Lnogrey. 567.239 
Coloring matter, blue. A. Herrman 567,667 
Combination lock, J. E. Lockwood. 567.146 
Cuncrete tombstones, composition for, Belcher & 

Hendley..............0...0ee 567,562 
Cooking boiler, J. Mulligan... : . 567 490 
Copy bolder device, A. R. Cook.... - 567.221 
Corn bolding device, C. W. Stebbins. « 567,2 
Cotton chopper, W. R. Jackson......... - 567,345 
Coupling. See Uar coupling. 
Cowl, A. O’Brien.............-....e- ese eee 567,500 
Crank, detachable, W. H. Williams 567,184 


K: 


Curtain fixture, A. N. Russell... 
Gusbion. See Seat cush ton. 
Cuspidor or waste basket support, C. C. La 
Riviere. 20 csc. .ceneieetseee tie sete tues scecccsitee 
Cutter. See Gisar tip cutter. 
Cucter bead, W. Munch 


Cyanids, making, J. Raschen.. . ¥ 
Door, sliding or folding, O. ‘T. be : 
Door spring, G. W. Warner...............04. 7,329 
Door spring and check, combined, J. Bardsley 667.121 
Dredge. suction. J. H. Bacon............ 1... 567,443 
Dress fastener for closing ladies’ dresses, 

Lutte rss. secces 567,348 
Dress shield, I. Wor 7.285, 
Drier, Hall & Casper.. 71,886 
Dustcollector, W. D Gra; 567,341 
Dust pan, A. V. Parker 567,357 
Dye and making same, brown diazo, C. Ris.. . 667,418 
Dye of rosindulin series, red, Herzberg & Hei- 

MNADD...... 2. seco eee eee ee eeeeeeee eee ees seeee - 567,473 
Electric current transformer, R. Thury...... .. 567,424 
Electric heater, J. E. Meek.................. 567,247, 667,248 
Electric light or telephone brackets, swing for, 

A. Petereit. . 567,550 
Electric lock, W. S. Nash 5 
Electric macbine, dynamo, R. Thi i 
Electrical transformer. H. M. Hobart 237 


Electrical trausformer, W. § 
Elevator, 1. W. Heermans. 
Elevator, N. P. Otis 
Elevator buckets to belts, device for attacbing, 
W. Gri8COM....... 0. cece cece gee sse cece ee eeeee a 
Elevator wells. guard gate for, L. Williams........ 
End gate, wagon, G. Burket...............0006 oe 
Engine. See Explosive engine. Gas engine. 
Steamengine. . 
Excavating macbine, H. R. Keitbley.............. 567,274 
Explosive engine, G. H. Willetts..... «. 567,630 
Eyelet setting machine, H. B. Baker. 
Fabric. See Knit fabric. Woved figured fabric. 
Fare register, recording, W. Hi. Honiss 
Farrier’s knife, F. M. Me Cartea 
Fence, D. C. Smitb... eeee 
Fence, flood, W. Chan 
Fence macbine, wire, W. H. Campbell. 


Moody 


Fence post, H. & L. C. Grant....... ; 
Fence post, O. W. Whitebead....... 567.557 
Fence tit htener, wire, T. M. Kerns 567,142 
Fence tool, wire, R. G. Kennedy. 567, 


Fence, wire, R. G. Kennedy . 
Fences, ground base for iron, H. Burster. 
Fender. See Car fender. 
Fire escave, portable, E. Riley................ 
Fishing bait, artificial, C. J. W. Gaide.. 
Flexible joint or coupling, J. H. Glauber.. 
Folding macbine, T. C. Dexter. 
Foot warmer, Rickard & Lowri: 
Fork, P. Newton. ...... 
Fuel feeder and distributer, L. My 
Furnace. See Smelting furnace. 
Furnace, R. L. Walker............essceeeee 
Furnace offtake. blast, Rotthoff & Neeland 
Galvanic ring, M. L. Thompson...... ; 
Game apparatus, C. E. Butler.... os 
Game board, J. W. Waddell A 
Garbage ete. process of and apparatus for treat- 
ine, $.B. Wilson... —....... veee 
Garbage receptacle, K. Hirsch... 
Garden rake, E. H. Snyder... ... 


Garment supporter, R. W. Parramore 7,1! 
Garment supporter clasp, Thomson & Drever. 567,421 
Gas engine, H. A. Winter. 567.432 
Gas lighting, luminous m 

P. Barriere ....... 567.571 
Gas meter, coin freed, 567.440 
Gate. See End gate. Railway gat 
Gate, L. Clark. ............ 567,535 
Gate, J. W. Cottle. 274 
Generator. See Alternating generator. 
Glass, means for working, H. Hilde........ Seeewers 567,236 
Gold and silver from their ores, extracting, Pela- 

tan & Clerici 503 


Golfiug appliance, D. Dalziel........ 
Grain binder bead board, J. Macphail. 
Graining tool, W. 8. Turner........ 
Grindstcne fixture, C. W. Pierce. 
Gunpowder, E. Dickson.. 
Guns, breecb closing mec 
A. Deport... 
Hammock suppo! 
Harness, C. H. Kooper... 
Harrow, D. B. Smith.. 


Hay press, A. McIntosh.. 
Heater. See Electric heater. 
Heddle, L. Knecht............cccccccccecsececeeeceees 
Hook. See Hammock supporting hook. 
Hook and eye, A. M. Weber......... ... 065 
Hoop. See Pie tin boop. 

Horseshoe calk, J. C. Higgins.... 
Hub, vehicle, J. W. Bucbanan 
Hubs from tubular blanks, apparatus 


wheel, Warman & Winter......._. 
Huller. See Almond buller. 
Huniiditiers, hygroscopic regulator for, J. Wal- 

WACO Soo bce cic ten veo eee dieinwening sodeculacin ees ete eesasn 567,209 
Ice, apparatus for planing cakes of, J. N. Briggs 

(POIBBUC) ances seal asaveces 2s ede: uth Saas eee eeees 11,566 
Ice, device for grooving artificial, T. H. Flynn.... 567,538 

| Ice scraper, .J. F. Lucas «» 567,318 

Incandescent light, L. V. Thomas.. - 567.520 
Inbater, K. L. Wiseman..... ..... . 567.558 
Inkstand, C. H. Gardner.... . 567,383 
Inkstand filling attachment, P. F. McClure. 567,192 
Insulated rail Aint Scofield & Wayland... - 667,416 
Jar clamp, F. H. Palmer.......... Se seeeseeuseses en's « 567,502 
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Jewelry and toot for forming same, cluster setting 
for, J. G..W.. Shepard... . 567; 
Joint. See Flexible joint. “Insulated raii ‘Joint. 


Journal bearing and pillow block, P. W. Power... 567.165 
Key fastener. Holingsworth & McNeely SS eee 567,344 
Knife. See Farrier’s knife. Hay knife. 

Knit fabric tor hydraulic bose, etc., W. Esty. 567.308 


Knitting machine dial cam operating mechan m, 
A. McMichael 


Lamp, R. M. Dixon... 
Lamp clutch, are. H. R. 
Lamp, electric arc, Faure & Ma 
Lamp, electric signal, J. R. Farmer. 
Lamp holder. electric, W.8. Arnold. a 
Lawps, safe.y device for banging electric arc, E. 
P. Snowden 
Lasting machine, I. Frechette.. 
lens (7 for optical or other purposes, F. Von Voigt- 
ander 
Letter box, Betbune & McPherson. 
Level! or plumb, W. A. Francisco.. 
Leveling :nstrument, E. L. Kelly.. 
Liquids, » process of and apparatus ‘for extracting, 
MOTTE. i oces c saaae ag oan a aeecas.ve'eeiet ee 
Lock. rise Combination lock. Electric lock. 
Master key pin lock. Sasb lock. 
LOCK. Hs Bruns. os. sie. cseiis ena siccwaeenseaieaeiee'e dees 567,290 


Locomotive cutoff, J. H.Crutchfleld.... « 567,299 
Locomotive exbaust pipe. W. E. Borbridge. « 567.122 
Loom, J. L. McKay.............:c:ee ee eee ener ++» 567,351 
Loom * Jacquard mechanism, W.G. Connell Seesié. we 567.453 


Lubricants, machine for testing, R. C. Carpenter 567,378 
Lubricator. See Axle lubricator. 
Machines, automatic stop for, F. Zielke............ 567.435 
Mag netic separator, R. Kickemeyer... 
Malting apparatus, A. Deininger..... 
Master Key pin lock, W. F. Donovan . 
Match safe, F. Aleith ........... 
Meat chopping implement, G. W. ‘Hasenritter.. 
Metal articles, apparatus for manufacturing hoi- 
low, J. A Potter. ..........ceceeeeeeeneeeeeneeeees 
Meter. SeeGas meter. 
Mill. See Ball mill. Sawmill. Windmill. 
Mine watera, apparatus for treating, Goodale & 
Hixon.. aes a 
Mirror. dupiex. R. 
Moistening device, C. J. 
Moldboard fastener, W. HA. 
Motor mounting and dri 
Bagnall.. 
Mouse | trap, G 
Musical instrument, F. Bar: 


Musical instruments, sound intensifying device 
for, J. B. Knittel.. . 480 
Nut lock, A. Fouger 567,267 
Oi! cup, W. H. Wilkinaon 567,182 
567.434 


Oil extracting apparatus, t T. say Young. 


Opera glass bolder, B. H. Blank............. ee 567,215 
Ordnance breech Bee J. A. Deport........ 567.225 
Ore_concentrators, cleaning roller for, W. ae 
Hooper... . 567,140 
Ore reeder, J. M. Bible.. « 567.448 
Or2 leacbing apparatus, 8 B. Ladd wee 567,144 
“utlet or overflow, G. Frank....... wee 5674 
Uvon grate, rotary, M. N. Weathers...............- 567,179 


Overshoes, attachment for India rubber, A. R. 

PritCb ard... ......cccce ese ce cen cee ceeceeeeeeeneeee 
Pacing. antifriction, L. A. Gruber. oe 
Packing machine. P. C. Larkin....... 
Packing, piston rod, G. W. Troxler. 


Packing, woven body for steam, J. Hawkridge.... 567,270 
Padlock, W. H. Tayior 57,206 
Pail, sanitary, C. M. D. Baron.. 7,446, 


Paints or varnishes, apparatus for Eostectiens H. A 
Cleaver. ; 


Paper fooling machine, F. M. Peete 
Paper feeding or other oaco ness automatic stop 
mechanis m for, B. W. Child one a 
Paper foldug ingchine T.C. Dexter.. 
Paper making machine, G@. W. Lewthw es 
Paper perforating machine, toilet, H. P. Fei3' 
Paper registering instrument, Parker & Dextei 
Paper registering machine, T. "C. Dexter 
Paper splitting and winding machine, C. 
Pen, fountain, M. W. Moore. 
Pen, shading, J. P. Kuhn.. 
Phosphate drying apparata es 
Photographic background, L. R. Naef 
Photographic mount, U.S. Harris 
photograpile: vignetter, L. R. Nae: 
Picking rod, C. A. Greg or: 
Pie tin hoop, I. N. Weitzel 
Pipe. See Locomotiveexhaust p' 
Pipe bending mechani si. w.F.S immons. 
Pipe wrench, W. I. Freeman.......... 


5 


Pipe wrench, Musgrave & Cook. - 567,492 
Plow, W._R. Carroll..... . 567. 
Plow. P. J. Heller.... .. » 567,136 
Plow, potato, L. Hindermeier....... ....... 567,475 
Plow seed planter attachment, G. W. Deane. ..... 567,335 
Post. See Fence post. 

Postal package box, W. H. Spencer. 567,283, 


Potato hiller, N. Wagner.... 
Powder. See Gunpuwder. 
Press. See Baling press. Hay press. 

Printer’s quoin,J. L. Nichols........ ............ 


+ 561 

Printing apparatus, multicolor, F. von Eulen fela. 567. sn 
Printing press stop mecbanism, T. C. Dexter 7.303 
Princigg pt presses, automatic trib a mec e banisdl for, 


Taylor... wae 
Pump, O. F. Bostwick. : ee 
Pump and wrench. combined aur, D. H. Petrie.... 567 "407 
Pump attachment, H. W. Jones................ -++ 567; 2712 
Hace horses, device Bor starting, W. C. Creveling. 567; "298 
Rack. See Hat rack. 
Rail bond, electric, G. H. ScOtt.............ceeeeeeee 
Rail fastener, W. &. Gerhart... . 
Railway, bicycle, W. F. Mangels 
Railway, electric, W. F. Grassle 
Railway, electric. C. Sill 

c. Luca 


wee 567,209 
581,533 


Railway tog signaling a 
Railway frog, clamp. G. 


Railway gate, E. E. Brauner 7,340 
Railway rail, ‘D. Blaxe . 3 567,533 
Railway switch. street, 567,454 
Rake. See Garden rake. 

Rake and apparatus for making same, L. Gibbs... 567,129 
Rand trimmer, EK. F. Maxwell z 
Recorder. See Cash recorder. 

Reel. See Bolting reel. 

Reel carrier, W. M. Barger...............e cee ee eens 567,213 
Refrigerat or, ship pine, ©. N. Huoter............... 567,141 
Register. See Fare register. 

Registering or counting device. G. B. Bassett..... 567.288 
Rbeostat, W. W. Dean .............065 ce ceeeee ee eee 567,223 
Ring. See Galvanic ring. 

Road making and repairing niachine, Bunnell & 

Belfleld.................... 7 292 
Road making and repairing machine, Bun tell & 

Page 567,293 
Rotary cutter, L. 8. Heald +» 567,135 
Rubber bail, R. 'T. Elwell ... 2 567.459 
Sack tie, metallic, F. Driffill.. 507,336 
Saddle flap retainer, J. M. Martin 597.278 
Saddle, harness, J. Stephens... 5 « 567,203 
Sash tastever, J. R. Finley.. es 
Sasnb or door errs Duncan ‘&Smith.. 567.458 
Sash lock and operator, M. F. Robinson 567,259 
Saw, crosscut, #. Zigier.............. 567,436 
83aw filing machine, R. R. Coursen 567,296 
Saw guide, &. C. Mershon... .... 567,319 


Saw mill, band, C. H. Roberts....... 
Saw toothiug machine, R. R. Coursen 
Scale, weighing, lr. Leisi........... 
Scholar’s companion, F. Guehna. 
screen. See Window screen. 
Screw plate, C. Poirot........ 
Sealing aeiat. boxes, machine for hermetically, 
Gersant & Buttifant.... ...... 

Seat. See Vehicle spring seat. 
Seat cushion and back, H. 8. Hal 
Seeder, J. M. Poore.. 
Separator. See Maz separ 
Sheet separating machine, B. W. Child sda al 
Shoes, wna nufacture of, Marz & Sack. 


567,408 
567,384 


567,263 


Sborel. pee Steam shovel. 

Sign, J. Dalumi .... 7.379 
Sinnictres, E.G. Fugat. 567,230 
Size, paper hanger 3,C.8. We 567,556 
Skate, roller. H. W. Jones.... 567,7 
Skirt, bicycle, A. M. McCauley... 567,191 
Smelting furnace, brass, R. Baumann 567. 


Soap slabbing and cutting machine, T. W. Alex- 
anoer 
Socket wrench, adjustable, R. McDonald... 
Soldering machine, can, Ashley & McDermott.. 
Sole edge finishing’ and ernamenting machine, E. 
Ke Mower.. 


Thunderbolt..............0. ssse0e sang peretaneed ++» 667,366 
Spindle and bearing, &. J. Carroll . 567,219 
Spooler guide, Bracken..... ........+. Sse’ 567,450 
Spring, See Dnor spring, 


Spring bolt or lock and key, Kunze & Brown. 
Bpring eye, W S, Richardson................. 
Bpro rocket wheel, sheet i metal, R. M. Corcora! 
nd, H. E. Ray MONG ........ eee eee eee . 
Stes boiler, water tube, T. Deegan.............. ~~ 567,456 


Steam engine, H. W - Forslund 
Steam shovel, G. W: King.. os 
Steamer. heater and feed Tegula or, W eat, Ww. 


PAS ROLE Zi sake wcieyseaie tae bn' a's sie deiele Vajeies cytes 567,509 
Steering gear, vessel, D.L. Volker. 567,327 
Stirrup, R. J. Chilcott............... 567,334 
Stool. automatic acting, A. R. Miln 267,320 
Stop motion device, automatic, T. C. 567.302 


Stopper. See Bottle stopper. 
Stove, A. M. Lanner....... 
Stove and grate, combine 
Stove, heating, ¥. Munson... 
Stove or furnace, beating, P. 
Stove, vapor, Kirby & Kinsey 
Stoves, safety casing for gusoli 
Stretcher, folding, Wagner & Dwyer ; 
Stud and scarf pin securer, combination, Ww.H: 


Capel 567.377 
Switch. See Carswitch. Railway switch. Tele- 

phone switch. A 
Felautograph. G. . rigany 567,325 


itter, R. P. Green .... 
Telephone transmitter, Stromperg & Carison shoes 
Picket for street railways, transter. F. A. Boston. 
Tie. See Sack tie. 
‘Tie plate machine, W. H. Greensbield............. 
Tire for bicycles, pneumatic, J. A. Rousseau. 
Tire, sectional pneumatic, A. W.jTibbitt.... 
Tire’ setter, 1). 1. Frisbee:...............5 
‘lire shield, pneumatic, J. H. Lowrey. 
‘Tire tightener, G. A. Krobn ............0.0-e cence 
Tires, apparatus for repairing pneumatic, J. G. 


MOO MOY? 263 sien’ ne nsins Seidl nbs eatin tie oie was a 88 402 
Tires, means or preventing puncture of pneu- 

matic, BE. BE. Ellis............0 6. eee eee 7,565 
Tires, metbod Of puis fpparatus for @ ...a8 pneu- 

matic, H. J. Doughty... .................... +. 567,457 
Tires. vulcanizer for Tepairing bicycle, Bancroft’ 

Me BOLIS 5 5 hiss ices s rot eoneena sed oudes nleeees cess 567,185 
Tobacco tagging machine, plug, Scullin & Maeu- 

MON os ict Bees once dtunsiemitens 567,174 
Trace ev elet, H. C. Holzheimer 567,238 
‘Track or course, circular, G. V. 667,516 
‘lrain signaling device, electrical Youn, 

ton. ie $67,211 
Transom all 


‘Transom lifter, W. H. T 
‘Lransplanting machine, 
‘Trap. See Mouse trap. 
Trapeze, revolving, Kinemann & Zamora.......... 
Trimmer. See Rand trimmer. 

Trolley, BE. D. Priest oo... cece eee cece cee nee 
Trolley, electriccar, J. E Hewes.. 
Trolley, electric railway, R. N. Dyer.. 


Trolley wire and trolley wheel, P. Cassidy 7,1 
Trolley wire crossing, eM, ‘Hand ishy.. 16 
Truck, D. L. Barnes.. iveseagte 567.444 
Truck; Ww. P. Henszey 567,472 


Truck'and brake, car C. Williamson. 
‘Truck, yarn beam, E. Sharples es 
Trucks, power gearing for, E. A. Sperry 
Truss, A. Hessels............- 0... eee eeeeee é 
‘lurning machine, taper, A. Petereit............... 
Twine machines, stop, motion and testing mech- 
anism for, G. Biligow: ov cScideteees de saeenees 56 
Type distri butin: Pils R. J. Moxiey.......... 
Type setting and distributing machine, EB. J. A 
POW Bo 5 o5iois 5.25.15. decsiesnetelns2Sis'saue Sosieoe 
Type setting machine. electric, J. Sacha 
‘lype writing machine, W. P. Kidder.. 
Type writing machine, A. Matteson. 
Type writing machine, T. 8. Spive Sy 
Type § writing machine ke. action, P. 
e guard, W. F. Niebling.. 
Valvesanucom ‘CLR. Senna...00. 000 567,200 
Vaporizer and mixer for gasoline engines, J. 


Vehicle, motor, C. H. Barrows... 
Vehicle's Ting seat, A. H. Hollan 
Velocipede, A. L. Peirce... .... 
Velocipede gear, C. 8. Mcintire 
Velocipede, ice. E. Ward.... .. 
Velocipede, military, A. L. 
Velocipede pedal, A. L. Peirce.. 
Vending machine, coin controlied, 
Veneers, alte gs _ manufactu 
Larsen...... 
Ventilator, A. 
Ventilator, J. H. Riffl 
Vial for soluble tablets, 
Vise, compound lever, Ww. 
Wagon brake, W. B. heehee 
Wagon wrench. KE. A 
ashing machi 
‘ast 

F. 
Watch, L. Riche ................. 
Watch "guard, safety, R. Warsow . 
Watch, stem winding and setting, W. E. Porters) 
Watch, stem winding and setting, J. T.Thim....! 
Water closet, A. O’Brien.... ....... 0. eee eee 
Weather strip, a R. Smith 


Wheel. See Sprocket wheel. 

Woip bolder, F. Zirkle . 567,437 
Whisk broom attachment, W. H. Burnett 567,217 
Windmill, G. C. Flagg.............006 57 3: 


Window casing, A. Jones. - 
Window screen, P. H. Baukol. 
Window screen. A. Beurd........ 0.20.0. 
Wire fabric machine. J. C. & W. J. Pope ‘s 
Wire bandling implement, T. F. Stone, Jr......... 567,204 
Wool and product therefor, process of cleaning, 


EF’. Raschig 
Woven figured fabric, J. Zimermann.. . 
Wrench. See Pipe wrench. Socket wrench. 

Wagon wrench. 


DESIGNS, 


Badge, C. Wendell... 
Badge, campaign. W 
Banner, Christras, F. Turner... 
Basket wear plate, W. B. Tbhurlo 
Bed end, metal, KE. T. McKaige 

Bicycle frame, L. Sturges........ 
Bicycle support, L. W. Mulford... 
Cap, Campaign, M. E. D. Plumley. 
Chocolate mould, J. E. Sanders.. 
Cigar band, L. C. Wasner seas gee eherete® 
C ele trame, foot, 8. & G@. Anderson. 


BRERRPARAERRERIRIGE? 
ESRZSSSESZE 


Bye, A eber 25.991 

‘oot warmer, M. Ernst...... « 25,007 
ae light shade, incandescent, BE. Kaye 26,003 
Grip for skirts, ete., E. 1. Cole ......- 25,993 
Hammock, I. E. Palmer .......... %,011 


Heel, metal e L. Smith. 
Hog rack, W. A. Michels. 
Hook, A. M. Weber...... "i 
Hook and eye mount, U. A. De Lung....... 

Incandescent light socket, Pass & Seymou 


SERENE 
S8ss8 


Lamp chimney, G. W. Blair 26,005 
Name boider, G. W. Coverston 25,989 
Puzzie baard, E. O. Bentley.. - 26,010 
Puzzie sbeet, S. Stopblet. + 26,009 
Stove base, J. C. Bump... ~ 2.006 
‘Table knife, 8. N. Howestoll + 25,998 
Wheel rim, ©. K. Welch 25,997 


TRADE MARKS 


Beer, bottled lager, Anheuser-Busch Brewing As- 
sociation 


Braide August Moll Manufacturing C 
Braids, silk. worsted, linen and cotton 
Moll Manufacturing Company...... 
Canned fruits and vegetables, D. 
Diamond gems, artificial, W. R. 

Fruits, preserved, G Ronca 
Furniture, C.F. Manaban .... 
Hats and other head coverings, neckwear and 

men’s shirts and other men’s wearing apparel, | 

ie AUOCTDACH 632) eck cialeion, cane. anomie attie wide es 
Leather and leather boots and shoes, M.C. Dizer | 

COMPANY seeciuvccpenteb  eiascecie dens weteae 
Pumps and engines, George F. Blake Manufactur- 

ing Companys ose oe ceece te eb oaa eo wre nde Seeks 28,872 
Silver goods, leather goods, toilet articles and sta- 

tionery articles, sterling, C. & E. J. Deitsch. 

28,860, 28,861 

Tanners’ use, deliming and preserving compound 


"869 
28.871 


for, firm of J. Hauff.......00.0.00000. ceeeeee eee 268 
Zine plates and purple ore brickets, Fleetrische 

Zinkwerke Gesellschaft mit Besch: :.xter Haf- 

PUES ote ced pe aeviedide: Soke Me aeeouiee eee B83 


Wovertisements. 


ORDINARY RATES. 
Inside Page. ench insertion - - 75 centsa line 
Back Page. each insertion - - - - $1.00 a line 

(™ For some classes of Advertisenents, Special and 
Higher rates are required. 

‘rhe above are cnarees per agate line—aoout eight 
words per line. ‘This notice shows the width of the nue, 
and is seu in agate type. “neravines may head adver- 
tisements: at the same rate per agate line. ov measure- 
ment, as the lerrer press. Advertisements must de 
received at Puolication Office as early as ‘Thursday 
morning Lo appear in the inuewing week’s issue. 


aT vie Or METAL WORKERS 


without steam power can save 


time and money by using our 


eee bell eechg 


A—Wood-working Machinery. 
B—Lathes, etc. 


SENECA FALLS MFG. COMPANY, 
69 Water St., Seneca Falls, N. Y. 


AMERICAN PATENTS.—AN INTER- 


esting and valuable table showing the number of patents 
vranted for the various subjects upon which petitions 
have heen filed from the beginning down to December 
31. 1891. Contained in SCIENTIFIC AMERICAN S8UP- 
PLEMENT. No. 1002, Price 10 cents. To be bad ut 
this office and from all newsdeulers 


SHAPERS,PLANERS DRILLS, 


P ¢ 
LaTH | = Ss. AND SUPPLIES. CATALOGUE FREE 


SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. O. 


THE ane WIRE | CUTTER 


forged from 
the. est Tool Steel. 
Six Cutting Edges, 
Adjustable Gauge. 
Workmanship 
re the Best. 
I Tength 10 inches. 


©” Send for circular “*W.C.” 


THE BILLINGS & SPENCER CO., 


Drawer 3. HARTFORD, CONN. 
Emery Grinding Machinery 
Diamond Face 
Grinding [Machine 


Designed to do grindin 
where small amount o 
stock is to be removed, and 
a flat face is required. 


GB Book 15 Free. 
DIAMOND MACHINE CO., 
Box 885, Providence, R. I- 


The Curtis Patent 


Return Steam Trap 
Returns all condensation back 
t» boiler, and operates equally 
well with reduced pressure or ex- 
baust steam. 
Its general use the past 10 years 
is best proof of its superiority. 


GB Send for circular S. B. 


D’ESTE & SEELEY CO., 
29-33 Haverhill St., Boston. 


cutting attachment. 


The Rivett Lathe 


Faneuil Watch Tool Co., 


Boston, Mass., U.S.A. 
Adopted by all great uni- 
versities. 


The greatest lathe for fine mechanics. 


‘sMy Well and what came out of it.’” 
A story by the novelist Frank R. Stockton. 


‘sYour Well and what will come out of it.’’ 
By the 


Pohlé Air Lift Pump 


Bulletins to tell you will besent on application. 


The Ingersoll-Sergeant Drill Co. 


Havemeyer Building, 26 Cortlandt Street, New York. 


ATALOGUES FREE TO ANY AOQORESS 
Ls sbhhbbbbbhhdebiebahbl 


Our patented steam 
stamp will crush 
ores moreeconomic- 
ally, cost less in 
time and money to 
install, and less for 
repairs than any 
other mill in exist- 
ence. Equally well 
italists or prospectors use. 


adapted for ca) 
Full information supplied by 


CATES IRON WORKS, _CHICACO. 
L DRILLING MACHINERY 


| MANUFAC TUREO av 


WILLIAMS BROTHERS. 
. ITHACA, N.Y. 
| MOUNTED OR ON SILLS, FOR 


DEEP OR SHALLOW WELLS, WITH) 


\ 
\ 4 
{ | STEAM OR HORSE POWER 
1 SEND FOR CATALOGUE 
ADDRESS WILLIAMS BROS. ITHAGALALS 


ACETYLENE GAS AND CARBIDE OF 


Calcium.—All about the new illuminant, its qualities, 
chemistry, pressure of liquefaction, its probable future, 
experiments pertormed with it. A most valuable series 
of articles, giving in complete form the particulars of 
this subject. Apparatus for making the gas. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos, 998, 
1004, 1007, 1012, 1014, 1015, 1016. 1022. 
1035 and 1038, The most recentapparatus of sim- 
ple and more elaborate type described and illustrated 
in special acetylene Supplement No, 1047. Price 10 
cents each. To be had at this office and from all news- 
dealers. 


UY TELEPHONES 


That Are Good--Not Cheap Things 


The Wayne County Telephone Co., Fairfield. lil., have 
purchased and installed a full “Western” equipment 
to take the piace of a so-called “genuine Hunnings” 
outfit, which latter failed to work after a short-use. 


Hundreds of similar cases may be cited affecting the 
apparatus of nearly all so-called competitors. 


WESTERN TELEPHONE CONSTRUCTION CO. 
250 South Clinton Strect, Chicago 
The Largest Manufacturers of Telephones in the U. S. 


BARNES’ 


UPRIGHT DRILLS 


Complete hne, ot ng fro from m Light Fric- 
Hon Disk_Drill to 42'' Geared Self- 
Ge” Send for New Cate. 


W. F. & JOHN BARNES CO. 
1999 Ruby Street, ROCKFORD, ILL. 


BICYCLE e e 
REPAIR OUTFITS 


for Amateur and Workman. 
@2™ Send 2c. stamp for List 223. 


FRED FRASSE CO. 
21 Warren Street, New York 


BATTS PAT. IMPROVED DIFFERENTIAL 


Self -~ Lubricating 
HOISTS. 


ONE MAN CAN HANDLE A TON. 
G2” Send for Particulars. 
BOSTON & LOCKPORT BLOCK CO. 
143 Commercial St., Boston, Mass., U.S.A. 


TRANSITS AND LEVELING LNSTRUMENTS. 


PLUMBERS’ IRON LEVEL “*8ican:?' 


Plumb. 


4 — =» . oe i ; Special 
: ‘ levice 
‘> @ 0 am | DD (2 
i! bir ie Sar) ‘rise and 
fall of 


all piping. Price $2.25. Size 22 inch. For book on the level 


Cc. F. RICHARDSON & SON, 
P. 0. Box 977, ATHOL, MASS., U.S.A. 


Bicycle MACHINERY. 


DROP PRESS, 


Automatic Lifter for Forging. 
1200 Pounds Hammer. 
(2 Send for Booklet. 

The Waterbury Farrel Foundry and 

Machine Company, 
Waterbury, Conn., U. S. A. 


Bank St., 


ENGINES STATIONARY 
yand MARINE. 
The “ Wolverine ” ts tbe only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer a.bg0- 

M3 \utely safe. Manufact’d by 


}NOLVERINE MOTOR WORKS, 
12 Huron &treet, 
GRAND RAPIDS, MICH. 


MANUFACTURE OF BICYCLES.—A 


very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, No. 908. Price 10cents. To be had at this 
office and from all newsdeulers. 


The Van Norman___— om 
mnlversat Bench Lathe. 


A Lathe, Milling Machine 
Screw Cutter and Universal 
Grinder in one tool. The 
best tool made for all kinds 
of small work. Maude by 
Waltham Watch Tool Co. 
SPRINGFIELD, MA8S. 
"Sena for Catalogue. 


APOLLO GALVANIZED IRON. 


Some work almost requires Apollo. Any iron will 
do for rough work. 
Is there any advantage in using inferior iron? 


Apollo Iron and Steel Company, 
ittsburg, . 


Save money! Make 


== DO YOUR OWN 


others | 'ype-setting 
PRINTING e285 Printed rules 
45. PRESS for te for catalogue, 


presses type, cards, 

etc., to factory. 
KELSEY & Co. 
Meriden, Conn 


cards, circulars, &c 
Press for printt 
a small paper. ou 


AIR COMPRESSORS & 


GENERAL MACHINERY for ¢ eS; 


MINING, TUNNELING. 
QUARRY RRALROAD wowe! 


RAND DRILL Co too eroapwav New vORE Mec 


A printed copy of the specification and drawing of 
any patent in the foregoing )ist, or apy Patent in print 
igsued since 1863, will be furnished from this office for 
10 cents, In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 36 
Broadway, New York. “Special rates will be given where 
a large number of coples are desired at one time. 


Canadian vatents may now be obtained by tnein- 
ventors for any of the inventions named in the fu-e- 
going list, provided they are simple, ata cost of $40 each. 
If complicated the cost will be a little more. For full 
instructions address Muno & “o., 361 Broadway, New 
York. Other foreign patents may also be obtained. 


O00 
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ROCK EMER 
FACTORIES, 


Always Sharp. 


MILLSTONES 


Grind Everything. 
DIAMOND hardness. 

EMERY FACE. 
Requires No Dressing. 
2" Send for Circular. CHEAP as Buhr. 


STURTEVANT MILL CO., Boston,Mass. 
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MECHANICAL gz 
.-DRAWING 


Architectural Draw- 
ing: Electricity: Me- 
chanics; Architecture; 
Plumbing, Mining; 
Civil Engineering in 


To Machinists, 

Pattern Makers, Car- 
penters, Steam Engi: 
neers, Draughtsmen, 
Steam Fitters, Elec- 
trical Workers, Civil 
Engineers, Plumbers, 


all Branches; Steam Miners. References 
Engineering (Loco., iW Everywhere. Free Cir 
Stat'y. and Marine). cular. State Subject 


The International you wish to Study. 


Correspondence Schools 
Standard works on Political Economy 
and Financial questions of the day. 
Campaign-books, etc. Fine selection. 


B 0 OK Get posted. {® Send for Catalogue, 


Mercantile Book Co., 705 Medinah Temple, Chicago. 


ARMSTRONG’S « PIPE « THREADING 


—AND-— 


CUTTING-OFF MACHINES 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water, Gas, and Steam Fit- 
ters’ Tools. Hinged Pipe Vises, 
Pipe Cutters. srocis ami lines 


murersdady acinmoledged ta be 
THE BEST. (#7 Send for catalog, 


THE ARMSTRONG MFG. CO. 
Bridgeport, Conn. 


CROOKES TUBES AND ROENTGEN’S 


Photoxzravhy.—The new photography as performed by 
the use of Crookes tubes as a source of excitation. All 
about Crookes tubes. SCLENTIFLC AMERICAN SUPPLE- 
CNT, Nos. ISt. 189. 238. 243. 244. 792, 795, 

980. 1056. 1054, 1055. 1056. 1057, alsu 
SCIENTIFIC AMERICAN. Nos. 7. S 10 and 14, vol. 74. 
These profusely illustrated PPLEMENTS Contain a 
most exhaustive series of articles on Crookes tubes and 
the experiments performed with them. Among them will 
be found Prof. Crookes’ early lectures, detailing very 
fully the experiments which so excired the world, and 
which are now again exciting attention in connection 


‘lo be had at this office and trom all newsdeulers. 
flat or square wire, same as 
An old and well established house having every facil- 
among railway and steamship companies, collieries, 


4 £73 £0 Wire Forming Mé chines 
Shown in the cut. 

ity at their own establishments in London, Manchester, 

mines. gas and water works, mills, bicycles, etc., etc. 


with Roentygen’s photographs. Price 10 cents each 
With F. B. Manville’s Pat- 
ent Sliding Former,  Arti- 
€7 (=) G3 cles made from coil of round, 
==> 

(a Bent Wire Goods furnish- 

°° y ed to order. 

@e i S BLAKE & JOHNSON, 

eo P. O. Box 7,| Waterbury 
Com, U.S. A. i 
Liverpool, Carditf and Southampton, for the introduc- 
tion and sale of gouds are open to take the sole agency 
in Great Britain for any specialty commanding a sale 
Address, stiting particulars, WITT WYATT. 
Limited, 88 Lea ienhall Street, London, E. C. England. 


They have a tone that's 


all their own . 
are the stand- 


THE NE ard of excel- 
JEPARTURE wos ?s 
BELLS over. 


Made in 16 

different styles 

and prices. Send postal for 
booklet to ‘THE NEW DE- 
PAR‘TURE BELL CO. 
210 North Main street, 
Bristol, Conn., U.S. A. 


INSTRUCTION IN CHEMISTRY. Experi- 
mental, Inorganic, Organic, Theoretical and Technical 
Chemistry; Blowpipe, Qualitative and Quantitative 
Analysis; Assaying; Laboratory Manipulation: Prepa- 
ration of Pure Substances, ete. Full College Course 
with Degree cf B.S. New and Commodious Labor- 
atories. Fine (;ymnasium and Swimming Tank. Per- 
sonal Attention to each Student. Address, Chemical 
Department, Polytechnic Institute, Brooklyn, N. Y. 


ELF=-PULLING 


CORK SCREW 
NO PULLING 


REQUIRED! 
UTS THE WIRES 

COURNS OUT CORK emer UO DEALER. in 506 

ERIE SPECIALTY CO. ERIE. PA.USA. 


FOR SALE, choice sites for Factor- 
ies, Foundries, Refineries, Chem- 
ical Works, Lumber Yards, etc., 
and Dwellings in New York City. 


493 lots, with bulkbead water front on Newtown 
Creek, accessible to seag ing vessels, and also fronting 
Lorg Island Railroad. Very low prices. 


S. B. SCHIEFFELIN, 958 Madison Ave., N. Y. 


Ney B&O, Station ia Baltimore 


The new Passenger Station of the B. & 
O. RR., at the intersection of Mt. Royal 
Avenue and Cathedral Street, Baltimore, 
Md., was opened for business Sept 1st. 


The new Station, which will be known as 
Mt. Royal Station, is one of the finest build- 
ings of its kind in America. It is located 
in the residential section of the city and is 
easily accessible by Street Railway service 
from all parts of the town, Camden Sta- 
tion will remain in use as heretofore. and 
all trains running over the Philadelphia 
Division will stop at both Stations. All 
tickets to or from Baltimore will be hon- 
ored to or from cither Station. and baggage 
will be checked to either Station, at the op- 
tion of the passenger. 


WE UNDERSELL AL 


Bicycle Electric Lights..$3. 
Necktie Electric Lights. . 
Edison Electric Motors 
= $8 Medical Bat-teries.. 
X\_ Induction Coils... . 

Electric Bells, finest 
Dry Batteries, hest gon 


Discount to Dealers. 
Our Bicycle Electric Light 
is the best thing that ever 
bappened. Catalogue free. 
OHIO ELECTRIC WORKS, 
11 S. Water St., 
Cleveland, Ohio. 


FOR SALE! 


Tbree 50 horse power Lowe Boilers, pressure in- 
spection at 80 lbs. per square inch, which are in good 
<ondition, in use and can be seen. Must be disposed of 
‘by October jst, to make room for others. Also one 300 
ib. Bement & Miles ~team Hammer in good condition. 
Address all comunications to The Union Metallic 
Cartridge Company, Bridgeport, Conn. 


RiRReES -— 


IDAIMLER MOTOR COMPANY, 


BUILDERS OF 


Highest Grade Single and Twin Screw Launches. 


Motors from 1 to 25 Actual Horse Power. 


Safest, cleanest and speediest power boat built. 
No smoke or smokestack, no boiler. no elec- 
tricity. 
Run on one pint of gasoline per horse power 
per hour. 
Also Stationary Motors and Horseless Carriages. 
te” On exhibstion at Mudison Squure 
Garden, New York, during October. 


No steam or naphtha under pressure. 


No licensed engineer or piiot. 


ACETYLENE APPARATUS.—ACETY- 


lene number of the SCIENTIFIC AMERICAN SUPPLE- 
MENT, describing, with full illustrations, tne most 
recent, simple, or howe made and commercial apparatus 
tor generating acetylene on the large and small scale. 
‘The gas as made for and used by the microscopist and 
student; its use in the magic lantern. ‘'henew French 
table lamp making its own acetslene. Contained in 
SCIENTIFIC) AMERICAN SUPPLEMENT, No. 1057. 
Price lU cents. ‘To behad at office. 


ONLY PRACTICAL MAGAZINE CAMERA. 
: SUNART’S 


“VENI, VIDI VICI,” 


SUNART MAGAZINE, 
SUNART FOLDINGS. 


Send for Illustrated Cata- 
logue—2 cent stamp. 


SUNART PHOTO CO., ROCHESTER, N. Y. 


GREAT REDUCTION IN 


RUSSIAN PATENTS 


NEW LAW NOW IN FORCE. 


On the 13th of July, a new Russian patent law went 
into effect, reducing the cost of obtaining the patent 
and increasing the term to 1b years. We can now pro- 
cure a Russian patent for $125 in ordinary cases. The 

rice formerly was from $2) to $450 for a patent of from 
Bio 10 years. Annual taxes will be p:yable | The appli- 
cation should be filed before the issue of the United 
States patent. 


Patents granted under the old law may, if still in 
force, be extended to the full term of 15 years, counting 
from tbe origina) date, by baying alltne annuities that 
would have become due if the new law had been in 
operution at the time the application was filed. 

For fw)! particulars address, 


MUNN & CO., 36! Broadway, New York. 


THe HARTFORD, 


Has an Automatic Platen Lift 


Automatic Lever Locks 
Alignment that is positively permanent 


VAPOR LAUNCH. 


Engine and helm controlled 
from bow. Latest improved and 
only 12to1 motor now ready for 
the market. 18 to 40 ft. launches 


2, 3,5and 7b. p. No licensed en- 


gineer or pilot required. Speed 
and safety guaranteed. No dan- 
gerous naphtha or gasoline used. 


Marine Vapor Engine Co.. 


ee 


Jersey City, N. J. 


BONE ETOR! Maral : SmoKe OR 
OR FIRE. oe —_ ae oo0R 
MONITOR VAPOR ENGINE “&=POWER COMPANY 


GRAND RAPIDS, MICHIGAN. 
(EASTERN OFFICE, LUDLOW STATION, YONKERS, N.Y. CATALOGUE FREES, 


SHE IS DEAD; 


Co pis own interest. who deals in Arms and Amruuninon or woo snoutra Rifle 
Pinol, or ~bot Gun and bas not a copy of 1DEsL HAND BUUR, No. 7-A. 
1G) pages of solid information. Just out. (Mention Scicnufic Amercan.) BE 
ALIVE and send for one FREE to all countries. 


deni stamps for postage. 
IDEAL MrG& CO... 


Drawer A, New Ihaven, Ct. L.&. Ae 


PROPOSALS. 


NEW EAST RIVER BRIDGE COMMISSIONERS’ 

Office, New York, Septem ber 1, 1896.—Proposals will 
be received by the Commissioners of the New Eust River 
Bridge, at their office, at No. 49 Chambers Street, New 
York City, until two o’clock in the afternoon ot Wednes- 
day, October 7, 1896, indcersed ‘* Proposals for Construc- 
tion of Foundations of New York ‘ower of New East 
River Bridge,” for furnisbing the materials for and con- 
structing the soundations of the New York Tower of 
the New East River Bridge, ut or near the foot of De- 
lancev Street. in the City of New York. in accordance 
with the proposed form of contract and the plans and 
specifications therefor. All bids shall be inclosed in 
sealed envelopes uddressed to A. D. Baird, President of 
tbe Board otf Commissioners of the New East River 
Bridge, and presented to him on that day and atthat 
hour at said office, and sucb bids will be opened at pub- 
lic meeting by the Commissioners on that day at two 
o'clock. Copies of the specifications and the general 
drawings of the work, with the proposed farm of bids 
and contract, may be obtained, and further inform ation 
will be given at the office of the Cef Engineer, No. 84 
Broadway, Brooklyn. Proposals will be made upon a 
1orm provided therefor, and only those proposals will 
be considered which are complete, in proper torm, com- 
ply with the requirements therein stated, and are offered 
by parties of known reputation, experience and respons- 
ibility. Each bidder will be required to deposit, with 
his proposal, in the office of the Commissioners, a certi- 
fied check for $5,000, payable to the order of Richard 
Deeves. as ‘I'reasurer of the New Mast River Bridge 
Com missioners, as security for the execution by him of 
the contract if his bid is accepted. The contractor will 
be required to give a bond in the penal sum of $125,000, 
in the form annexed to the proposed form of contract, 
with two approved sureties or an approved surety com- 
pany, conditioned tor the prompt and faithful perform- 
ance of the contract and its covenunts and the work 
thereunder. ‘I'he Commissioners reserve the right to 
reject any and all of the proposals offered, and to accept 
any proposal offered. ANDREW D. BAIRD, President. 
F, B. THURBER, Secretary. 


FISH 


You can catch hundreds of FISH if you put PATENT '* GILLIS'* om 
your To advertine it, we mail anybody a $1 size package free 
for Nets. MARINE MNF. CO., PALATINE, ILLS. Drawer. a9 


MACHINES. Corliss Engines. Brewers’ 
and Borttlers’ Machinery. THE VILTER 
MF«. Co., $99 Clinton Street, Milwaukee, Wis. 


LINENOID SEAMLESS SFECIALTIES 


 AW.FABER 


Manufactory Established 1761. 


An Automatic Switch for ribbon movement, feeding both ways 


Compared with the Hartford, no other machine is up-to-date 
We solicit cash trade and can give such customers A GAIN OF 
50% over what is offered by competing houses in our line 


LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS’ MATERIALS. 


78 Reade Street, - - - New York, N. Y. 


Manufactory Established 1761. 


RAUGHTING or SURVEYING taught 


by mail. Earn $50 to £100 a 
month. Positions secured. 2c. stamp for cata- 


D logue. Black Cor. School, Paterson, N. J. 
peer 
“iPr 3,000 doz. sold. » for trial, 15¢c. postpaid. 12 
: in a box, $1.00. R. Spurgin, Sta. O, Chicago 
CONTRACTS WANTED. 


To manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. ang Mfg.Cc., Racine,Wis. 
NOVELTY SIGNS Agents wanted to sell ready 
made NOVELTY SIGAS, 


150 per cent profit. Great sellers. Catalogue free. Sam- 
plesl0c. Val. Schreier, Mfr., Milwaukee, Wie. 


Copying Cloths make sharp, clean cut let- 
ter copies. Suited to any bath or wringer. 


No.2 


THE HARTFORD TYPEWRITER CO., 1 LaurRet ST., HARTFORD, CONN., U.S. A. 


The Typewriter 


EXCHANGE, 
14 Barclay St., New York. 
156 Adams St., Chicago. 
; 38 Court Sq., Boston. 
818 Wyandotte Street, Kansas City, Mo. 


We will save you from 10 to 50 per cent. on Typewriters 
of all makes. war Send for Catalogue. 


DIXON'S 


Write the Smoothest and 
Last the Longest. 


American Graphite Mention SclENTIFIC AMERICAN 
and send 16 cents for samples 


P E N Cc | LS worth double the money. 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


BICYCLISTS’ TAPERING <= 
RUBBER PLUGS =~. __ => 


are the ideal tire inenders—cannot 
slip or be punctured anew. Send 
five 2c. stumps for assorted sam bese 
Ww 
ELECTRIC CLOTH clean everything. Send 10 
cents for a sampie cloth. Agents and Canvassers wanted 
in every town—write for particulars. 
1004 Walnut Sx., 


BICYCLE APPLIANCE CO, ‘rita’ FA. 


THE SUBMERGED PIPE LINE ACROSS 


the Willimette River at Portland, Oregon.—By F. and 
A. 3. Ritfle. Descrip'ion of » line ot 28inch cast iron 
submerved pipes forming portion of the main line con- 
structed during 1893 and 1894, to supply the cits of Port- 
land with pure water from Bull Run, «a mountain stream 
thirry miles distant. With 18 illustrations. Contained 
in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1019 
and 10:20. Price 10 cents each. ‘I'o be had at this 
office and from all newsdealers. 


NEW LONDON——_—~- 
WORCESTER, 


BOSTON, 5.30 p.m. 


FROM 


PiER 40, N.R., 


EXCEPT SUNDAYS. 


THE INSIDE RUUTE 


AUTOMOBILE CARRIAGES: THE 


Paris-Bordeaux-Paris Race of.—Brief account of the 
performance of the vehicles that obtained the prizes in 
the competition instituted by the Petit Journal. With 
9 illustrations. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT. No. 1023. Price 1¢ cents. To be had at 
this office and from all newsdeulers. 


A DREAM OF COMFORT 


is tbat best and most stylish of all 
RECLINING CHAIRS, the 


RIP VAN WINKLE CHAIR. 
A rare combination of elegance 
and durability, possessing 

six points of excellence un- 

known in other reclining 

@ chairs. Illus. Catalogue free. 

P. C. LEWIS MFG. CO. 


Box 12, Catskill, N.Y. 


ELECTRICAL SUPPLIES 


and APPARATUS of every description at MANU. 

FACTURERS’ PRICES. We make a Specialty 

of Work tor Amateurs, (2 Get our prices. 
CLYMER & H&tILMAN. Reading, Pa. 


On Tools, Guns, Cycles, etc, 
absolutely prevented by using 


MANNOCITIN, Shore gunners 
say it's the only absolute rust-preventive. 
Sample cao, Twenty-five Cents. Ask’ for booklet 
OTTO GOETZE, mB Broad Street, New York N. ¥.) 


How to Build 


handsome 


a Home—® 


Those intending to build wil) find the very best practical sug- 
gestions and examples of Modern Architecture in the handsomest 
Architecturai Magazine ever published . . 


“The Scientific American 
Building Edition.”’’ 


Each number ts 1lustrated with a Colored plate and numerous 


engravings made direct from photographs of buildings, 


together witb interior views, toor plans, description, cost, location, 
owners’ and architects’ names and addresses. 
include seashore, southern, colonial and city residences, churches, 
schools, public buildings, stables. carriage houses, etc. 

All who contemplate building, or improving homes or structures 
of any kind, have in this handsome work an almost endless series of 


The illustrations 


the latest and best examples from which to make selections, thus saving time and money. 


Pusuisneo Monrtuty. 


For sale at all news stands, 
or address 


Susscriptions $2.50 a Year. 


MUNN & CO., Publishers, 361 Broadway, New York 


Sincte Copies 25 Cents. 
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DE AIESS 4.4640 NOISES curen, 


as glasses helpeyes. NO PAIN. Whispers heard. FREE 


Experimental & Model Work 


TYPE WHE 
NOVELTIES & 


Experimental & Model Work 


Circu 


rs & advice free. Gardam & Son, 9% Jobn St.,N.Y. 


ERY AND 

FLOUR; 
IONE. FORM. 
1. MONONGAHELA CITY. PA, U.S.A. 


ABRASIVE NOWN. E£: 
IAMOND POWDER SUBSTITUTE. 
OWDER-CRYSTAL-WHEEL;SLAB & 
CARBORUNDUM Co. 


MANUFACTURE OF STARCH FROM 


Maize.—By J. Wriegner. Full details of the process. 
With one illustration. Contnined in Scie tieic AMER- 
ICAN SUPPLEMENT, No. 1042. Price 10 cents. ‘tv ve 
nad at tnis offieo and from all newsdeilers. 


Twelfth Edition Now Ready. 


THE SCIENTIFIC AMERICAN 
CYCLOPEDIA OF 


Receipts, Notes and Queries 


12,500 RECEIPTS. 708 PAGES. 


Price, $5.00 in Cloth: $6.00 in Sheep; $6.50 in Half 
Morocco, Postpaid. 


TH 1S great 
work has now 
been on the mar- 
ket for nearly 
Six years, and 
thedemand forit 
has beensozreat 
that twelve edi- 
tions have been 
called for. 

It 1s entirely 
distinctfromthe 
ordinary receipt 
book in being 
thoroughly up 
to date. 

The work may 
he regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in J 
all parts of the . if 
world: the information given being of the highest 
value, arranzed and condensed im concise form, 
convenient for ready use. A!most every inquiry 
that can be thourht of, relating to formu':e used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective call- 
ings. Those who are in search of independent 
business or employment, relating to the home 
manufacture of salable articles, will find in it 
hundreds of most excellent suggestions. 

Nend for descriptive circular. 


MUNN & CO., Publishers, 
361 Broadway, New York. 
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DWodvertisements. 


ORDINARY RATES. 


Inside Page. each insertion, + .75 cents a line 
Back Page. encn insertion, $1.00 a line 


& For some classes of Advertisements, Special and 
Higher rates are required. 


Te above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate ty:e. fngravings may head acver- 
tisements at. the same rate per agate iine. by measure- 
ment, as the letter press Advertisements must be 


Tezeived at. Publication Office as early as Thursday | 


morning to appear in the foliowing week’s issue. 


Cribune « B 


Cribune « 


Tested and True. 


The Easiest Running Wheel in the World. 


(3 Send for Catalogue. 
THE BLACK MFG. CO., ERIE, PA. 


HALF A CENTURY OF CYCLES.—AN 


interesting history of the cycle from its origin up to the 
present time. Tne first crank-driven bieycle. ‘The 
“bone-snaker’’ and its successors. ‘I'he tricycle. The 
modern wheel. Cycle building a science. Points of im- 

revement, ‘The pneamare tire. A hand and foot evele. 

ith 9 illustrations. Contained in SCIFNTIFIC AMERI- 
CAN SUPPLEMENT, No. 101-2. Pricel0 cents. To be 
had at this office and from all newsdealers. 


Typewriter 
Patent 


This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 


Wyckoff, Seamans & Benedict. 
327 Broadway, New York. 


AGEN WANTED |... FINE TOOLS In EVERYsHop 
nowe C.H.BESLY& CO. 


CATALOGUE 
CHICAGO, ILL.U.S.A.—— 


"ANDAGENCY. 
Computing Figures 
wentallyis probably the 
hardest kind ot toil known. 
The Comptometer makes it 
E easy, is twice as quick, in- 
sures accuracy an relieves 
all mental and nervous strain. 
Why don’t you get one? 
Write for Pamphiet, 


FELT & TARRANT MFG CO. 
62-56 ILLINOIS ST., CHICAGO. 


American 
Bell Telephone 
Company, 


125 Milk Street, 
Boston, Mass. 


This Company owns Letters- 


Patent No. 463,569, granted 
te Emile Berliner Novem- 
ner 17, 1891, for a combined 
Telegraph and Telephone, 
covering all forms of 
Microphone Transmitters 
or contact Telephones. 


icycle 


1 MEN'’D. 


No Dirt. No SMOKE. No Noise." No License. ABSOLUTELY SAFE. 


Pennsylvania Tron Works Company 


BUILDERS OF THE 


“GLOBE” GAS__. 


«.. AND... 


GASOLINE ENGINES 


WB FOR STATIONARY AND 
: MARINE SERVICE. 


(E Catalogues and Prices on application. 


PHILADELPHIA, U.S. A. 


—_ = 
Launcu with Y-L. H. Pe Obe ? Kngme, property of 

F. F. Milne, Island Heights, N. J. 
Address, 


50th Street and Lancaster Avenue, 
~~ HAVE YOU GOT OUR CAT- 
ALOGUE L FOR 1896 OF 
Gas AND CASOLINE STATIONARY ENGINES 
GASOLINE TRACTION ENGINES 
COMBINED ENGINES AND PUMPS 
CaSoLINE PORTABLE ENGINES 


US Fy) ANY PLACE 


BY ANY ONE 
FOR ANY PURPOSE 
CHARTER GAS.ENGINE CO., Box 148, Sterling, Ill. 


This boate Wiud, Steam. ur Horse 
..,_ Power. We otler the 
WEBSTER 236 actual horse power 


GAS ENGINE 


for 81.50). less 10% discount for cash. 
Built on interchangeable plan. Built 
of best material. Madein lots of 100 
therefore we can make the price. Bo x- 
ed for shipment, weight 809 pounds. 
Made for Gas or Cason. ai 

= Ge _ Write for Special Catalogue. 

WEBSTER MEG. CO. 
1074 West 15th Street, CHICAGO 


DAMON-PEETS CO., 44 Beekman St., N. Y. 
are the Eastern Agents forthe 
WEBSTER GAS AND GASOLENE ENGINES 


They keep all sizes in stock, and can show them in 


operation. CH Catalogues free. 
JESSOP'S STEEL” 
W™ JESSOP & SONS 


BEST 
FOR TOOLS, SAWS ETC. 
Lo 91 JOHN ST. NEW YORK 


Bicyc:es, Watches Gure, Buggies H»rness, 
Sewing Machinee Org:ne Piinos Sues, Tools 
Scares of all v rietiea and 1000 other articles 
Lists free Cutcaco Scag Co , Chicago LI. 


“A thoroughly successful commercial En- 
gine using a Safe Oil.’—Franklin Institute 
No Extra Insurance, No 
and Convenient. Chosen by "¥¥ XD 
Nine Governments. Usedfor \9/ 
nearly every purpuse. ! 
PREISTMAN & CO.. Incorp'd 
_. MESSRS. MUNN & CO., in connection 
with the publication of the SCIENTIFIC 
AMERICAN, continue to examine improve- 
In this line of business they have had neurly Fifty 
years: expervence, and now bave unequaled facilities for 
he preparation of Patent Drawings. Specifications, and 
the prosecution of Appiications for Patents_in the 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasunable terms. 


Al & Price 
4 
Steam, No Gas. No Gasoline. I 
Reliable, Sate, Economical. 
530 Bourse Bldg., PHILADELPHIA, PA. 
eo —p 
ments, and to act as Solicitors of Pateuts 
for inventors. 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co, also attend to the preparation of Caveats, 
A pampal: t sent free of charge on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments. Rejected Cases, 
Patents, etc. 
We also send, free of charge. a Synopsis of Foreign 
Patent Laws, showing tbe cost and method of securing 
Patents in all the principal countries of the world. 


MUNN & CO., GoticitoRs OF Patents, 


361 BrRoapway, New YorK. 
BRANCH OFFICES. — No. 622 and 624 F Street, Pacitic 
Building, near 7th Street. WASHINGTON, D.C. 


FAhivividididddvidididdoe 
TOWERS 4x0 TANKS 


PATENT SECTIONAL 


Hints on the sale of 


AAAAMAAAAAAAAAAAAAAAAAI 
WUabAdadadddaddddddddd 


BRIStou’S Recording Instruments. 


Pressure Gauges, Vacuum Gauges. Volt- 
} metvrs, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 


E inst. full ranteed id = i) 
vinta th terse] ALL TRON TOWERS 6Phm 


of 4 and 12 Columns, 


for Water Works, Cities, Towns. 
and Manufactories. 


PLAIN, ALL WOOD TOWERS 


ELEVATED TANKS 
for Automatic Fire Sprinkler Plants 


The Bristol Company, Waterbury, Conn, 


> , - : 
SCIENTIFIC AMERICAN SULPPLE- 
Any desired back number of thé SCIENTIFIC 
AMERICAN SUPPLEMENT can be bad at this office for 
10 cents. Also to be had of newsdeaiers ir all parts of 


tbe country. 


Manufacturers of 
IRON and STEEL TANICS. 


SINTZ GAS ENGINE CO. 


GRAND RAPIDS, MICH,, Louisiana pe elt oar Tanks as ms a 
~S. AL i 
Manufacturers of the Sintz Stn. xX] Xo 


W. E. CALDWELL CO., 


tionary aud Marine Gas and 


Gasol ie bug .. Especially 219 E. Main Street, 
adapte or_ Boats an ectric = =. 
Ligbting. Runs with manufac. LOUISVILLE, KY., U.S. A, Esa == = 
tured or natural gas— Boats and } — 
launches. Prices witnin the reach 
of all. (3 Send for Catalogue. DORM AN’S 
Mention this paper 
ARVELOUS VULGANIZERS 
IGHTY are used all over the world. 
ARINE Exclusive Manufacturers of Steam Ma- 
IDGET chines for Rubber Stamps. We also make 
*K From #10 to $1,000, All Stampeand Stencil 
rom 0 $1,000. amp and Stenci 
cer. OAVES & Tools and Supplies. Brass and Steel Dies 
uci" T R for all purposes. Scals, Engraving and 
PILO . BotLe : Die Sinking of all kinds. Established 1860. 


Send for Catalogues. 
THE J. F. W. DORMAN 
121 E. Fayette St.. Baltimure, Md., U.S. A. 


GRAND RAPIDS OwcBAS ENG. &YACHT CO. 98FRONT ST 


SPEAKING of pumps, our catalogue tells why 
the TIASON STEAI1 PUrP 


CAN’T HANC UP! 


This can be said of:no other pump. 


THE MASON REGULATOR CO, 7 Wess, SERRE" 


BOSTON, MASS. 


© 1896 SCIENTIFIC AMERICAN, INC. 


0o 
o_ 


The §$ 
POCKET KODAK 


EASTMAN KODAK CoO., 


Sample photo and booklet 
Sor twoa-cent stamps. ROCHESTER, N.Y. 


HE VICTOR VAPOR ENGINE 


The Twentieth Century Gas Engine. 


The new Victor Vapor 
. Engine istbe resultof more 

than l0years’experienceand 

progress in thisline. 


ith same fuel, power in- 
f creased from 50 to 100%. Send 
7 stamp for catalogue and 


state size needed. 


THOMAS KANE & CO. 
Chicago 


64-66 Wabash Ave., 


@ ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including Postage. 
Weekly--52 Numbersa Year. 

This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Flectricity.Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week. 

Terms of Subscription.—One copy of the SCIEN- 
TIFIC AMERICAN Will be sent for one year 52 numbers— 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receiptof ‘Three Dollars by 
the publishers; six months, $1.50; three months, $1.00. 

Clubs.- Special rates for several names, and to Post- 
masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and crrrectly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make al! orders. drafts, etc., payable to 

MUNN & CO., 361 Brondway, New York. 


—_ &————_— 
Sciemtitic American Supplement 


This is a separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith ia 
size, every number containing sixteen large pages full 
of engravings, many of wnich are taken from foreign 
papers anc accompanied with translated descriptions. 
THE SCIENTIFIC AMERICAN SUPPLEMENT 18 published 
weekly, and includes a very wide range of contents. It 
preserts the most. recent papers by eminent writers in 
all the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography Archeology, Astronomy, Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineericg, Mining, Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography. Medicine, 
etc. A vast amount of fresb and valuable information 
obtainable in no other publication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at bome and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one sear to one address for $7.00. 
Single copies, 10 cents. Addiess and remit by postal 
order, 2xpress money order, or check, 

MUNN & CO., 361 Broadway, New York. 


——_  ——_- 


Burldurg Editor. 


THE SCIENTIFIC AMERICAN BUILDING EDITION i8 
issued monthly. $2.50 a year. Single copies, 25 cents. 
Thirty-two large quarto pages. forming a large and 
splendid Magazine of Arcbitecture, richly adorned with 
elegant plates and Jther fine engravings, illustrating the 
most interesting exampies ot modern Architectural 
Construction and allied subjects. 

A special feature is tne presentation in each number 
of a variety of the latest and best plans for private resi- 
dences. city and country, including those of very mod- 
erate cost as well asthe more expensive. Drawings in 


) perspective and in coior are given, together with Floor 


Plans. Descriptions, Locations, Estimated Cost, etc. 
The elegance and cbeapness of this magnificent work 
bave won for it the Largest Circulation of any 


Arcbitectural publication in tbe world. Sold py all 
newsdeaiers. $2.50a year. Remit to 

MUNN & CO., 361 Broadway, New York. 
S— 


Export Kdition 


of the SCIENTIFIC AMERICAN, with which is incor- 
porated “*LA AMERICA CIENTIFICA E INDUSTRIAL,” 
or Spanish edition of the SCIENTIFIC AMERICAN is pub- 
lished montbly, and 1s uniform in size and typography 
with the SCIENTIFIC AMERICAN. Every number con- 
tains about 50 pages, profusely illustrated It is the finest 
scientific, industrial export paper published. It circu- 
lates throughout Cuba, the West Indies, Mexico, Cen- 
tral and South America, Spain and Spanish possessions 
—wherever the Spanish language 18 spoken. THE SCI- 
ENTIF!IC AMERICAN EXPORT EDiTtON bas a large 
guaranteed circulation ip all commercial places through- 
out the world. $3.00a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

(@ Manufacturcrs and others who desire to secure 
foreign trade may have largeand handscmely displayed 
announcemen’s published in this edition at a very 
moderate cost. Rates upon application. 

MUNN & CO... Publishers, 
361 Broadway, New York. 


PRINTING INKS 


The SCIENTIFIC AMERICAN is printed with CHAS. 
ENEU JOHNSON & CO.’S INK, Tenth and Lombard 
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 


